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REMARKS 

The Applicants thank the Examiner for the examination to date and for allowing claims 
24, 27, 29, 3 1 , 33, and 38. The Applicants respectfully request reconsideration of the present 
application in view of the foregoing amendments and the reasons that follow. 

I. Information Disclosure Statement 

The Applicants submit herewith courtesy copies of documents cited as Documents A 10- 
A14 in an Information Disclosure Statement already submitted to the Office on May 10, 2006, 
which have not been initialed and considered. The listed documents were cited in the 
corresponding International Search Report in the present national stage application. 

The Applicants respectfully request that each listed document be considered by the Office 
and be made of record in the present application and further respectfully request that an initialed 
copy of Form PTO/SB/08 as filed on May 10, 2006, be returned in accordance with MPEP § 609. 

II. Status of the Claims and Claim Objections 

Claim 25 is amended to depend on allowed claim 24 and to further recite specific 
embodiments thereof relating to the replacement of amino acids with cysteine. Support therefor 
can be found in Example 8, further referencing Figure 22 and Example 4, in the present 
Specification. Claim 27 is amended for a minor editorial change. Merely to provide clarity, 
claim 43 is cancelled and rewritten as claims 44 and 45, which respectively depend on claims 40 
and 41 and recite the embodiments provided from previous claim 43. Accordingly, the 
Applicants respectfully submit that no new search is needed for claims 44 and 45. The claims 
not yet found allowable (claims 23, 26, 28, 30, 32, 39, and 42) and not elected claims 34-37 are 
cancelled merely to advance the prosecution of the application towards allowance. The 
Applicants reserve the right to pursue the subject matter of the cancelled claims in a 
continuation/divisional application. No new matter is introduced, and claims 24-25, 27, 29, 31, 
33, 38, 40-41, and 44-45 are currently pending to be examined on their merits. 
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At least in view of the foregoing, the Applicants respectfully submit that the objections to 
claims 26-27 and 43 are moot. 

III. Claim Rejections - 35 U.S.C. §112 

Claims 23, 25, 26, 28, 30, 32, and 39 are rejected under 35 U.S.C. § 1 12, f 1, as allegedly 
containing new matter. Claims 39-43 are rejected under 35 U.S.C. § 1 12, %l 9 as allegedly not 
being enabled by the present Specification. The Applicants respectfully traverse these rejections. 

(i) Present claims contain no new matter 

At the outset, merely to advance the prosecution of the present application towards 
allowance, the Applicants cancel claims 23, 26, 28, 30, 32, and 39. Thus, the Applicants 
respectfully submit that the rejections related to these claims are moot. 

With respect to claim 25, the Applicants hereby amend the claim to depend on allowed 
claim 24 and to further recite specific embodiments thereof with respect to the amino acid 
replacements. These amino acid replacements/exchanges and the corresponding antibodies with 
an additional S-S bond are described in Example 8, which further references Example 4, and 
Figure 22 in the present Specification. The aforementioned disclosure also indicates that all the 
other amino acids remain the same as in SEQ ID NOs: 99 and 106. Thus, while the Applicants 
have cancelled claims 34-37 to advance the present Application towards allowance, the 
Applicants respectfully traverse the Office's assertion that "VH FRl(aa 1-30 of SEQ ID NO: 99) 
can not be found in SEQ ID NO: 90 or 92." Office Action, p. 2. In any event, in view of the 
foregoing, the Applicants respectfully submit that claim 25 is also patentable. 

(ii) Present claims are fully enabled 

The Applicants respectfully traverse the Office's assertion that one of ordinary skill in the 
art is not enabled to reach the presently claimed invention based on the present Specification. At 
the outset, claims 39 and 42 are cancelled only to advance the prosecution of the present 
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Application towards allowance, and, accordingly, the rejections related thereto are moot. With 
respect to claims 40-41 and 44-45, the Applicants respectfully traverse the Office's assertion that 
the present Specification does not reasonable provide enablement for the intended use of the 
therapeutic agent for the disorders recited in the claims. Office Action, p. 3. 

At the outset, the Applicants point out that the "test of enablement is whether one 
reasonably skilled in the art could make or use the invention from the disclosures in the patent 
coupled with information known in the art without undue experimentation" (MPEP § 2164.01, 
citing In re Wands, 858 F.2d 73 1 , 737). Furthermore, the test for whether or not the enablement 
requirement has been met involves determining whether or not practice of the invention as 
claimed involves "undue experimentation". It has long been settled that "the key word is 'undue', 
not 'experimentation" 1 . In re Angstadt, 190 USPQ 214,219 (C.C.P.A. 1976). In the present case, 
the present application requires no undue experimentation. 

The Applicants respectfully point out that in order to make a rejection, the Office has the 
initial burden to establish a reasonable basis to question the enablement provided for the claimed 
invention. In re Wright, 999 F.2d 1557, 1562, 27 USPQ2d 1510,1513 (Fed. Cir. 1993). The 
Office must provide a reasonable explanation as to why the scope of protection provided by a 
claim is not adequately enabled by the disclosure. According to MPEP § 2164.04, a specification 
disclosure which contains a teaching of the manner and process of making and using an invention 
in terms which correspond in scope to those used in describing and defining the subject matter 
sought to be patented must be taken as being in compliance with the enablement requirement of 
35 U.S.C. § 1 12, Tfl, unless there is a reason to doubt the objective truth of the statements 
contained therein which must be relied on for enabling support. It has been further stated by the 
court that it is incumbent upon the Patent Office, whenever a rejection on this basis is made, to 
explain why it doubts the truth or accuracy of any statement in a supporting disclosure and to 
back up assertions of its own with acceptable evidence or reasoning which is inconsistent with 
the contested statement. 
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The Office alleges that the present working examples provide no results and the present 
Specification does not reasonably provide enablement for the intended use of the therapeutic 
agent for the disorders recited in the claims. Office Action, p. 3. The Applicants respectfully 
traverse and point out that according to MPEP § 2164.02, "when considering the factors relating 
to a determination of non-enablement, then the absence of working examples will not by itself 
render the invention non-enabled' 1 (emphasis added). 

In fact, contrary to the Office's assertion on p. 3 of the Office Action, one of ordinary 
skill in the art would be able to appreciate the biological significance of the MABL-2 results. 
The Applicants respectfully direct the Office's attention to Examples 6 and 9 of the present 
Specification, wherein the Examples describe the apoptosis effect of MABL-2 sc(Fv)2 upon 
cancer cell lines. This holds true for both MABL-1 and MABL-2 sc(Fv)2. Moreover, Example 7 
shows a corresponding effect upon leukemia model animals. Since both antibodies show a 
comparable binding and apoptotic activity, one of ordinary skill in the art would readily 
appreciate that the results provided in Example 7 are applicable to MABL-2 sc(Fv)2. 
Accordingly, present claims 40, 41 and 44-45 are enabled by the present Specification. 

Therefore, at least in view of the foregoing, the Applicants respectfully request that the 
rejections be withdrawn. 
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CONCLUSION 



The Applicants believe that the present application is now in condition for allowance and 
respectfully request favorable reconsideration of the application. 

The Office is invited to contact the undersigned by telephone if a telephone interview 
would advance the prosecution of the present application. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application under 3 7 C.F.R. § § 1 . 1 6- 1 . 1 7, or credit any overpayment, to 
Deposit Account No. 19-0741 . If any extensions of time are needed for timely acceptance of 
papers submitted herewith, the Applicants hereby petition for such extension under 37 C.F.R. 
§ 1.136 and authorize payment of any such extensions fees to Deposit Account No. 19-0741. 



Respectfully submitted, 




FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5569 
Facsimile: (202) 672-5399 



Stephen B. Maebius 
Attorney for the Applicants 
Registration No. 35,264 
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nces of Proteins of Immunologtca I Interest*. Kabat. 8. 
y?^ U. S. Department of Health and Hunan Serv ices. (1983) : 
ifiCf ICCbolthia* JitHesk. J. Mot. Biol .. 196 : 901- 917 
(1987)* cn4tt»*tlT*9!lt*K»* 
&*n*3 „ *«O;*»fr&(0CDRB, 7f~^7-* 
fittC J: ,T«M* n. tt&fcjx e r -7*^©*S£*"5JfcK 

r *„ 

R©# y Kfr.&Sfc* * *tlcoi>T=f*fr-f 18 

ic«* /xJBfflTr#aer * c £#^5, 01*1*. P«b 

P(ab) .ifiCF IC-*ia*£i£-T 6 (01*.tf* Huston*. Proc. 
Nat. Acad. Sci. U.S. A ., 85:5879- 5883 (1988) * J: B i rd h . 
Science . 242 : 423- 426 (1988). C tl tt## £ LT* W 



lffl#^IC|fi^iit ix4) o C — Hood£, "Immunology*. 

Benjamin. N. V. . ?5 2 US (1984) ; ifcCMC Hunkapi Iter* X U. 
Hood. Nature. 323 : 15- 16 <1986)*»JW© £ £ * * « 

y h a^flejasnr^stfifc ^^^^^ ^ 

o -7-^tatta3te©iifc^©°Iffi (V) t/^^thS 
a (C) *<r>y*, fl*lir , ^J:C/t , IcM^f^ci 

«IWi^^fiJc-5/>-f7*';vK^y<^K-C*4 (CT^-U. A. 
T.C.C.S»#^CRL 9688Wtt-Tac 7ta(**y>^T4) 

Kabat^. ^1«tCJ:0S«Sn^J:7lC. # -« C * <,> T 3* 

fi4feiff/oyij yRfi-cit«tt«^*n4^ffi^o 7* «j y*t 

tt < i h W70i rc»i<tnia±©T y jftSWi: W75 

-85ifcW-enja±©T y »as*£^Ti£* 7 a 7 



ftg/oT-'J ^*ttKt@f^T<&0> SI^^'X < . 

£ fctfj85-90%, Jfi L < ti«95%^^--e*6o «fc-,T. 

4>©-en^©ttH©r 5y»ii5jc-c&*^7ici8«*n4 

af07^©«T©2 o©J^H^. TEOfc^tfiiiPHf 
(1) ▼ 0 * C D R * t h 7 u- a 7 - ? ie^T-6B* % 

CDR^tf 7©il^l:< ^t^»»W*XtaWi©«**fir^ C 



(2) ttz, C DRCffitf It^S^f O-STW^P 

©T i y Hti. ajfc#©IBS^fc*taJ§(<i:©®«t*fT3 c £ 
*. ^T07U-A7-?TW»*«t MC £ ft*© 

*ft £©&ga j £-E)fiT*fcj£K jftsotfiisuc*? u# 

gs^iib r it^ffi^o ^ u y *©K:fc© 4 o©gt* 
«-{jfflr*o *ft &©g***HT*7sii#»ttB*tttt*£ 

o 7" 'J y|C^«{C*§^T**^S<D t h feffi^o 7* l) 

©#il©7 U-A 7 ~ * *t£fl§T* C to WXf*. ?~9'< 
V9 ( BfliUi National Biomedical Research Foundation 
Protein Identification Resource) t h ££l ((SfiS) «J 
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*tt*»««««^«(»©*«i**K:J: < fflti" 0, CDR 

< i fc*no~2Qosgffi© t tsttattfttta •> a ^©* 

©3-5 <DAfet0iaiteft1R»rKffltt£Ria>4 5® 1 

fp^*»j#r a ci &*l<u. -eft*©s#© 

S$n : t h 5Si*^ffi/D 7* «; y©7w-^7-?4 3 © 

r i y tfa-ett^ cbs r*ft"e&* j ; 

c#ttitt^T * ; M*7K-n * *:i*<e©ttH©w* 
t*r s j t h E?iHc&gftT<5* (HP 5 rear * 4 j ; 

*©4>tt < «t fctfj25<*©£?iJlC#&-f *T 5 y K*ftT) » 



: t h tefcffi^* 7 r 3-o©CDR©TC 

[Aoit^, Science . 233 , 747- 753 (1986), C ft 
SmiV : »SWKW7C©«^ft<*03*7C*r^U, CD 

**r. tn607w«ttBT», s^^^ffi^o y u y 
r ? / »J; 0 bV 1-5^4*7 ? y »^iS«* n»4. c© 
SttSJCt* ot7 i J BMi, iiftliC D R *©«*BBtt©*J 3 



^ yA^Jto*fJi/*Mt5fc»03 yf^-^-7*o^ 

CLoew£. Int. J, Quant, Chea , , Quant. Biol. Syap. . 15: 55 
- 66 (1988); Bruccoleri^> Science , 233 : 755-758(1986) 

tft4) . *ft&tt*!8MO«»*«abttt^. £T 
OSitt^SiaoWifi^tr-SOT?, Brookhaven Protein Data 
Bank* £ A#^MiT**Rin©tti**d»«Tantf 

b 3^>©«aEW*J^*WT4 : 

1) x 7 * 7 9 -gB5># t h frib* thfeffiMO't 

ffttMKf^A (COO *fctttttt*#tfcMIMFftfl (ADCC) 

2) t h|fcgEff»M*M& Ltt Kttt(*©7 u-A7 - 

«6S^W»C^3fc©*> 7tt<*»C«r* J: 0 ^8^*4 7. 

3) ttA?nfcv^R«;|M«©fiiit(0*«l«J:Ofc 



6 (D.Shaw£. J. Inaunol. . 138 : 4534-4538 (1987)] c & 
<!:*5JfifcK:-f 

*5fcBjm* E P A&«Ka0239400 IC IE0 * tltz h © IC BB L 
T&S^n^t Mkftffi/^ij tHL-2 

©ttiBflBflia* <*©W|iStt*»W©«Hfr *»**ns) 

a*a©fcffi^°:M > c o^r. ss<*tttt©isffl3*:** 

C D R©S<£lffi# (*SHKI**tt©l&W*«»*<PT^»a> 
TB8ir5ci*Kett^4 B * © m ra bji a # i** 
fcafi©^^^ 0 ^ 'J yc*3^t» tftisie^ssffi^ ^ 

CitfTS* fft tC. Aait£. Science, 233 : 747- 753 (1986) 
4CDR7 Wtti'-k^CDROn < 2 fclitf* L < 
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ujj©tf i L^o«©i5fflrtic^tc^t n* 0 

1 o©«2^ICiJlr>T, *56^li, 3rS©x tf 1- -7\ W*. 

fi<T$ 7 'J v (W*tfia-Tac * / 9 a - JVtf, 

(*) *£©*«* J:tf/2fclitSlSC D R ( A £ fcHC li _b £ 

i/riVx^cT^Bas^fts) *a - K-raiaifc*. 
DNAt^> :/ MC fatten* „ tn^«**3 - kts 

t si ■> jc-trn t>©E?U©ft*D0 cflb©fiE^J«-«SK:ffl^i 

KEFJlC<*;8^teCa*SL*B#»iDDN AE^k 

fctt h 5 V* 7 * * i' b L»« C * * ~* 

©H«E^1487-a -!KT£6 7 Jgtt^«5^iffl ©«S 

fi&E?U*J8^a - i^TS «9 9 -a<»Sttfc£4MC|fl 



Ci^T*4(Kabat, WP 87/02671 *#?S©c 

<h) • «iLw. t r cfes^ayy >s«*^cf j««ae 

.ttfE^JrtHeiter*. CcJJ_ 22 : 197- 207 (1980) * IC IB 
«<* ftT* 0 , *Ltk^g^o7"'jvCr , «£?©* 
^i/t»Kgyilli Ellison^, Nucl.Acid Res. 10 : 4071 
(1982)^Cg£«d tiT^Z (-e©S«U^^i LT^?flif 

*i;:*a*&2n<&) „ ^oftS^^'J y*ftBf &fc 

J6©CDRU. mS©ttJ3 HL-2U*7'^-) 

t5ci*<r$ 4tt©*«im**t/ff*®**J 
ta^Ks^-c^m^n**^?,, d n AEW©aattts»« 

j U 9 > a >J&> £ A^f * C £ tfi-C 5 4 ("Catalogue of 
Cell. Lines and Rybr i dooaa*. 5 Kff (1985) Rockville, 
Maryland. U.S.A.; CI tilt £ LT^BH^*^ iZ&*& * 

r. tt© ri?jtwic«^©j sse^ffi^o^ 1 ; ^§Bi:a 



AfiW^ffioTHiTS d<h^T& 6, 0D*tf> IL-2i^ 

«-o^©t J S*ffiH?. 5fe«* J:t^ + M©ftiii*Ji^M»# 
IC X 0 — <fc«ifi JL/TH 3 HJiOm 4 ©BMiRtt* ^ * 
^7*5o MK. ■*»«© t 7 'J ^^S^<!: L 

^Tfflt^:ifi<t$4, -»IC, afe^©tfttlia^© 
^551©!SM5. fl*);UigBfc#J*fc)SS*83E£88 C Gil1oani>J: 
C; Smith. Gene 8_: 81-97 (1979) ifcCFiC Roberts^. 
Nature 328 : 731-734 (1987) *g ■%© C <h ; £©ft#ttg 

-^fetn;^*»lia©-a^©^*^^ 

ltfcli8(B[©^g^D7''J^tt (^^lfffi<*jS^Stt) 

e^w, £*a< i * ^nffl»©8«Jffl«>^«5Stt^wrss^ 

©ffiltett^^^^t;^*. Eafc^*8l©iifc^* 

(W^liB* ; 1987^12^ 15B»d3©-ttSi8*nA: 
U. S.S.N. 132.387 ^«?ISO:io C n»i^^ i LT *BJfiB0 

©«i«tE^JIi. «^tt*tt*# U * ^ u*^ K (y^DN 
Aifc UcONA* RNA . ^•fi£i' 'J zf X 9 U i" KW) 



cONAE?J*<3# Lt J:0> (3-o y & ?BHq.O23940O 

*«fctf Reichaan. L. «s>* Nature 332 : 323- 327 (1987)£t£ 

ffllCS^fc-t-Mc, BDN AE?>J*56$lB»E?iJK:ttffiSJ 
ftBlca^Cfc (BP'S. «te*«SET*<fc ^ICEKS**:) ft 

-U> ftS^Clix tf y - A<h LT2 fcUlt£3l»&<*DN A 

3fM©DN AK^JICfc 03&Kfe«S$n^Sfflgao 

4. 704. 362#*$J8CDC<!: : Cfili^iLt* 
*»■(£. coli) li*»WCDNAKJil*^-iy/t 

* ( Baci llus subtil is ) > 4fe CF IC ffe<DR F*J 89 BS> 

;p * * 7 B8 ( Salmons! la ) „ * 7 f- T S9 ( Serratia ) if £ 

a * CD *s a — K ^ 7- * 69 ( Pseudoaonas ) HifiQW btl& o * 
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■i 7* h 7 7 Xtrp) rot-^-s, 

ri«6^. 7* o * - * - »* . jftSWl^llSrSICtO*^^ 
-E?iJ£#C&$*SSffiL. JlCFISK^M 

v * a $ -fc X ( Saccharooyces ) lifr 3 L^lt£T& 0 * S£ 

v *t--- ffeco#©#*7'o -*^rs^° 

CD* U ^7**K*5B$*.fctf£M"ti-L*>* Z£ *>T£ 6 
CWinnacker, 'Proa Genes to Clones", VCH Publ ishers. N. 
Y., N.Y. (1987)*&!?a<D;: <h ; Uli^i LT^BJIIfflS* 

iSiUtU, CHOI88S£. i^OC O S«B9BS^. HeLa0l!SU 

i6CD&3l^* 9 -li. §£3UHffiE*K 0?;UiB9IB8te£u 7" 
o-t — ^— , xy^x-tf-— [Queen. C.^x laaunol.Rev. 89- 
49- 68 (1986) ; C titt'&* £ LT*W»»«t» 1C©*&* n 



x^ie^ffltt. R n A*r 7 >f xgjtt. * »i 7fi*ft»tt, 

t>»afflBEyiJrt, xy«>*-**r*S»40 (Mulligan 
*4:efBerg. Science 209:1422- 1427 (1980) *#JH©C 
£) . fcffi^° 7* 'J ^itfe^. 7f/0^^> 7 S'JlftH 

E^j^c/ic^^saJBE^i) aiiasi©^ 

* t — laiCUx Maniatis^^ Molecular Cloning: A Labora- 
tory Manual . Cold Spring Harbor Press (1982)>£-#fl8© C 

-K&ssnni*. *»ib©^^r<*. *n^©-H*^ 

~*7A. *7^^o^h^77w-> y;u«»t*K)^lct« 
,T«!ir6Ci^Td5 [-««CB» Scopes.R.. Pro^ 
tein Purification , Spr i nger-Ver 1 ag. H. Y. (1982) 



K^ffiffltiCi^T^i C — IB^jCtf^ laaunological 
Methods . mii*«tc;n«> Lef kov i tsi? J: tfPern isS, 
Acadeaic Press. New York. N. Y. (1979* * Cf 1981) 

-tr* .CD I L-2 CDfe^^ajtT 4 * * * m 

tatt^ffl^tr* * ("Treating Huaan Malignancies and Dis- 
orders' ifltiU. S.S.N. 085. 707 *#J8i<Dc£ ; :n«» 

«iL« I SW^Sx fAttCftC. 59®'^ ^^^^ ^ 

*&8J!CDfc gllOtftttt, »lC««©-Hi^X4 

tt^-ti-Tffifflr* ci i e7J#4, W*f*. a^ttT«B^- 
1j — £ Ltli, m-@ISl»6lul«7)<k7 -9 'sb vTMPirst 
International Leukocyte Differentiation Workshop). 
Leukocyte Typing , Bernard^S. Spr i nger-Ver lag. N. Y. 



(1984) (cniig^i LT*wmm<P\cto*&*nz) \zx 

*) titz^t>>P * tft\l<09v*9- (Clusters of 

Differentiation) j 4MC#fi3n* &<B*^t:f* C i#T£ 

M* n^ttBJc^i itfifflr * c ^ a<-cs 60 as 

*ai&»c** LTas*±a*w^**«i&«tt«-KT?**. 

a*««r*.. 2 /i^acD^b^w^te 
o^-i%»icj:^r-iticft*wicts**n«. new 

/7 & # </ 4 i V x if 9 i\*T 11*7* t K*i:J:5Ci^T?#4o 
*t*<Dfcffi$*<D»£#£3SI*TEfcT& v. W*tf"Mono- 
clonal Antibody-Toxin Conjugates : Aiaing the Magic Bo I - 
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let*. Thorpe^ Monoclonal Antibodies in Clitical Medi - 
cine, Academic Press. 168- 190 (1982) * IC Ho \f * £ £ 

4» w^.* a-188 - 212 ; 

TK'J r-^-f f £Cf >*7y T v ; ife c/ K 13 IS $ * > 
U #v-Afi«* ;"*?*t«T> 'J 
ft? 4 ? '/^-KttX^«*A, U 

ttttfeju * 'j <«*.tf*x*¥'*- 

•fcTC) ^If4ci^?§i. Cl988^12^28BJC»aJ*n 
tZ — tommZtlfzU. S.S.N. 07/290. 968: "Chimeric Toxins". 
Olsnesfc* Phil. Pharaac. Ther, . 25 : 355-381 (1982): 
iktflZ "Monoclonal Antibodies for Cancer Detection and 
Therapy". Ba Idw i n* «fc C/Byers IB , 159- 179. 224-266 
Academic Press (1985) *^<D:i. ^^t^« 

fc&fS$#G>ft{*li t h IgMSlfcttlgG << V * 4 7'©fc©T' 



tt»8«^. CT^tifttt^ M)7^ ttHfc* M)7A^ ^^fc 

i^T*o, ^n^©tfi^«5*oft<*®«ft«^®ffl ,;: *^ 
#w^tt< ii>ni!«^^ i5~20M*5ii*2-ei;:R*c 

Affl©fc£ttB££tSl£1$3li* 250«£<DM"a U vtf-mt 150 

BJ6"C*0. * LTWi Reaington* § Pharaaceut ica 1 Sci - 
ence . 3515RS* Mack Publishing Coapany. Baston. Pennsyl- 
vania (!980)4MC#ffllcte«*nT*O. cnti«#i LT 



Lr«fflwcas/xfl*r|>-e?niratr*c:a:^i?t6- -<o 

-Ctt, IgMtai*** lgGft<*J: 0 t>^*^«tt<ST*Wr S« 

5t*Mo LfrLattI*. ffli*/:t)ttl-» 200«g©ta 
» N J;iD*ft U< 5-25mgOffl*3& < «ffldn4 
/i^-^o *»M©»»»ia*»i«fl'XI«l««a, BP-SSHC* 

tt a jw a © ft <* * tt * r * c & # °s fifi -e * * l r « s s i c 



¥V>m&\Z*>\,yTn, *&BflG>tttt* fcli*n©fi£1i5* 

si&jfcitMi, &#©fctf;tt*S5tf>afc*Hc* fcfifttt 
tt»*«fcc/fcffi©-iai"<.'Hc<ft*?T ii*uffl*6fc 

0 0. 1 ~25mg. »i:a**/:?)0. 5-2. 5 «ng #2 

jitt i l-2 utT'^-^irtiiiist^nttn:^^-© 

ftBK ft** ft*£K, »*ffiSf. »*&**]> UtfvF 
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tj fci*Brgi©ifflj&* -r yic*»^i^JijD©ta<*i*«c, & 

j; < . a»«u eq^^Tris, y >s*£. &»£#©«»«, 

g£*U ^^Kx AWT*:/ i y 

a*tita<*»S*SC CT'J?tt < <t o.ooima^© 
£*t*K*C>T#£-r*fc*9o UXLlix 8§ttfi£#*ftK 

r ***>©*«&«**«* fciiRje***^*)* l 

<. CL©i»£R^tt£ifiJ&©m ~99MaHTfraT*:: 

g<Hc#s-r*fc6 5„ z^ii^fiwicnaaitf^* 

fc r- tttat*©? U - A 7 -9 *ffitt*T *fc26K fc r fti* 
£ u <£>£?'] (Sequences of Proteins of 1 onunolog ica 1 Inte- 
rest. Kabat.8. £* U. S. Dept. of Health and Huaan Services, 
1983) Lfco iC^CDti. ta-7ac (OIIBCT 5 y St 

Sc?ij# National Biomedical Foundation Protein Identifi- 
cation Resource * ©ffe©^ T n© £ ffiK?»U 0 t> £ ©tttt 



©£telC*S|s]tert<ie5fr -a fcfc*)T& * a 

t h <ffc£tt©K?lJ£-iS0?T *fc*K:. tt-Tac SfflEJHJ 

(-teas^n/iij.s.sj.© 186,862^223.037 *#.w©c 

:n^li*^i LT*Bfl»!**i;:tfi*ii* ni) *Eu 
BI*9R?iJ£8?iJLfc (HI) o *ttBlC*^T« -e©ttffi# 
fr<D*TJ x ) -©t^rn^ lolcAt.^^I8*3, EuTiy 

KkK^JcDfc»(cstRu/j, fc©*-?^ 1 ; -©urn 

^loi;A5«^, tt-Tac TWSt^iStRLfco 

(1) *©&«#. Kabat£, Id J; $ 5£ ft * tlfz X r> 

timm^ikmrnmizm <Tty»3i-35. 50-66. 

99- 106) ; 

(2) -t©ttsrnEurw»*<t maKwcttfc 

-^K-Tac T 5 J 8Ltf*<DtiLWT t hfifflK^JIC^ 
SWT* ^ (T i J m 27. 93. 95. 98. 107- 109 . Ill); 

( 3 ) *©toHa<ta-Tac S»©T S J St K ?'J 4 1 © C D R 
©-rCi£<T6ofc ( T i y K 30 i 67) ; 

( 4 ) !a-Tac ^{*© 3 ft 5c * -f iu A* . KTWfi^Kl 
M^SBtllC«3gWIC^ffiLTt^C<h*^KLfc (7W» 
48i68) . 

&oa>©r iy»»i-en«=>©*T^y-©-5 ^©aisfeic a s 
s&<. -en^«i^>©*rd' | ;-ic©^^^T*i w 

E u«ttl©K?iJ<hS^iJ$-ti-fc (H2) . * ©<& K ^ Is) U < * 
T3''J- (1) - (4) ©7"5©1 ocA^'i^PaO, Eu 
r W B!*^ttHlCi»H>Tia^ Lfc (Afa'J-SWfi 



( 1 ) C DR (7 i y K24-34. 50-56. 89- 97) o 
(2) E u J;0 fcfit-Tac T W 
(T ^; y B?48i63) o 

( 3 ) C D R EiSH (7i;BttL;Euift-Tictt* 

n^©i4H^Tici>H>rfimi5i U"e*ofc) • 

6K60) o 

nm (03) (04) ©few©* 9 ft* kkwii 

&©* 9 1C Lfco 

(1) ^ utf KK?iJ»i±^©«t ^i: LXmtRLfzr 
i J «K?U*3 - r'T*, 

(2) «en «5»©3 - KKJ1J© 5 ' ffl?©* 9 u* ^ KR?rJli 
ij _ ( .> jjr^ /U ) K^ij, fip-^ M0PC 63ta<*©««© V ~ 
^-*fJ:t;PCH 108AtnL(*©Sfil© 'J - ^ - (Kabat £ . ^») 
^:-F74, tn^O U -/-RyiJ*ftt*©&Si LTiS 
«Lfco 

(3) 3- KE?"J© 3' ffl©* 0 KSEJUtt* tt-Tac 

ffittJ5-fc^>^M-t£oft?iJ'e**o -en^©R^Ju*r 

(4) E*iJ©£5fc«8lCtf> Xba I g5tt:T©WWr^i^^^ 
^ -CD Xba I g&tt^© ^ a - y ^^prfctlCT 4fc26© Xba 



Mtt^^fiJtT Applied Biosystens 380B DNA£ 

HESiS*fi- 5 T4^©i' , J^»^^^^ HES12. HES 13. 
HBS14. HBS15 (H 5 A ) ^^fiJct^o tti^<0* 'J3^^ 
*f K0 2-3tts mffl©#jB©-8E7?S »3 . * 'J 
3i^l/*f KUT--'i X ^r* figlCTS fcJ6ICtfj2Q* 7 l* 

K#fc<D* 9 V* * K £ * -/<- 9 y r (El 
5B) o »J ? * K«i-«icr * i> XbalfiBtt 

y zi% 0 K*. «m^*B (Maniatis. 

KOCi) CJ;!)ATP4T4*!l»^w*f K + t-** 
{£-,T 'J vSMkb/r. 'J vjSftlfc* U * ? u * K Jfr T 
- - ij y /t5/:>!)i:, fn^^^ft3. 75*©aaK*><^ 
T40* OTA (33«« TristtKfc. pH7. 9 * 66»MS*I** 9 * ^> 

^'xae?*^*^*!: (Bsb) . 100 

&0. 16«M f**S/9#**l'**K 
O.Soli ATP 
0. 5nH DTT 
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100«/b£ BSA 

3. 5*/** T4 «43* (DNA#'J>5-tf) 
25- /a* T4 844/62* _ t 

25«/«£ 45* v/<*Jt (* y > 7 --tfflftb* 

C©S£«5*37T:T30*tRIM v + V Lfco ft^-ClO 

u©T4 DNA'J fi'-**&1JQL. * t T 37t T 30tfflfi 4 > * * 
^-hLfc, 70tT15#flfl£fc«*4 y+^-fTSCi 

Xba I rm^-r *fc*6KI. RJSfcIC 200*/«*©B SAil 
■MCD D T T*^*/50* <D 2 xTA» 43* fit; 5 * 'f© 

50 u© Xba I ^gsflnLfco Etftt* 37 1 T 3 R*M 4 
-a, f LTy^±T*l!)Ufc e y^*^^ 431bp© Xba I 
WrK-*«Sat. ^Ita^ftlU^^^ S KpUC19 © Xba 

I SB to 4> I- ? a--y^L/X« 4 00/7 * 5 K#*tt&*f& 

tflEL^E^J*'* Lfc (E13) o 

«ffl*£iffi-f */=*>K, 4 »J KJPDL 

JFD2 • JPD3 . JP04 (H 6 A) *£l£L* 0 tn^Ct'Jn'^ 

ija'^utf FliTi-'J v ^*ojffeK:T**:tf>K:tt20s 

(H6B) o tf*y^**f** Ktt-tSK-r*±. Xba I 
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Abstract of JP 8217799 (A) 

PURPOSE: To obtain the subject new antibody comprising light chain and heavy chain variable region 
of mouse monoclonal antibody against human interieukin-8 (IL-8) and human light chain and heavy 
chain stationary region and low in antigenicity to human and useful as medical therapy use, etc. 
CONSTITUTION:; This reconstituted human antibody is obtained by fusing a spleen cell collected by 
immunizing human IL-8 into a mouse with a mouse myeloma cell, cloning the fused cell to prepare 
hybridoma, separating mRNA from the resultant hybridoma, using the hybridoma as a template to 
synthesize cDNA, cloning the cDNA with a primer to afford DNA coding a mouse monoclonal antibody 
light chain (L chain) variable region (V region) and a heavy chain (H chain) V region, each binding the 
mouse L chain V region DNA as well as human L chain stationary region (C region) DNA and human L 
chain V region framework region (FR) DNA, and the mouse H chain V region DNA as well as the human 
H chain C region DNA and the human H chain V region FR DNA to expression vectors and culturing a 
host cell transformed with these both expression vectors. 
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5/«EM£fctt*0-ffl5fc*rf*s 1S**1 9(CE« 

hH»v«i8. 

[1S**21] M1BFR 1, 2&l/3tfkFJnftVD 
H2 6fcS#U fe«fctfFR4««kh6ift4 B4Kft* 
1S**1 9Xtt2OKK«0#iJ8kr<H«Vfg 

[IS** 2 2] HufEHiMV ffigtf, g 3 fc J: m 4 fc 
fcttSR VH a, RVHb, RVHc, RVHd, RV 
He, RVHf, RVHg, X&RVHhhLT/j^ft' 
575/»eW3:fc«:*©-«*£t3, IS** 1 9K 
!2«OS«/akhHl|VSi«. 

[1S**2 3] (1) ChLlC« MtffC (2) 
k h LfgF R, Rtfk h I L-8t;:Wt5v7xty^ 
n-t;HK#OL«CDR*$A/-efi!i*L«V««, * 
^T'fiitSk h I L-8fCjfr*B«lfiRkhfii(*OL 

[1***2 4] (WEkhLacjBKWkhCcHWf 
feO, k h L^F RfctR E ItcAXU hijIELS^CDR 

ttS, IS** 2 3£E«©S*/Sk M5WU8. 
[11**2 5] «HBL«ViB«««a2K^TRVL 
a Xti R V L b i: LT*£ft*7 5 /S?E?iJSfc(i^O 

[fl**2 6] (1) ChHMCHW, SttfK (2) 
khHStFR, Rtfkh I L-SKWTS^^Xt/^ 
n-^-;l/5ttt£DH^CDR^A,T'^SHISvm ^ 
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3 

SI 

iimmz 7] fiiJIBt HHaCiKWk FC y IWI 
T'&'Os t5IBt h Hf$F R 1 , 2&t>*3tfkF#[ftVD 
H2 6fc&*L ; F R 4 ft^k hJrE&4 B 4£&*U ffl 
EH§j|C D R 14 k:^« n« 7 5 y $E?iJ * fc 

[»*«2 8] MEHilVgj$tflE3fc\fctfg4fCfc 
ttSRVHa, RVHb, RVHc, RVHd. RVH 
e, RVH f , RVHg, XttRVHhfcLTjfiSftS 
75/KE5USfctt*©-S**rr5, tl*«2 6fcfB 

[»*«2 9] (A) (DtFLlCK MtftC 
(2) tKiFR, WtH L-8IC»t§^^X 

* / * d- t ;Hn»© l m c d r *aA/cjas imvrn 

(B) (1) thH|C»ittf£(2) thHlF' 
R> StfkH L-SKtttS^^irp-tiWfi 
tt©H«CDR*SM?#*H|RVflB«, %#A,?$S 
H«:*3A/eja«fcM L-8fc*ftSB«JSt:MK 

nmm 30] me l a c d r mmm 1 2 n 
§ 7 5 /$e?ij* fctt*0-asfc*r u mehm c d r 
mmm\ A\^tt\%7 5 /see^s 

#t«, M^2 9lcGtt0gttiat:htttt. 
[ff*«3 1] ME LfSCDR #11*311 2£jpS*l 
*75/llE9J*fc{i*©-»**rU MEHgtCDR 

m$m 1 4(c^$n§75/KiB?y^/c{i ; e©-gp^ 

*TL ;MEkMtlFRtfk hmRE Ilc&*L;tt 
EkFH«FRl, 2&tf3tffcFtaf*VDH2 6f<:S 
*U FR4#fcF*WMB4K**U MEk h LIB 
cmiithCKffl&t&*> ; -fLTMEk FHStCfH 

$«k h c y 1 tmmz 9£E«c©WM 

[If *S 3 2] MELfSC D R ||*S 1 2 Cij^ft 
S75/»E*U3:fc»i*©H»**!U MEHggCDR 
#S!*« 1 4fc7fi2tl%7z./mmi£t:l&Z<D-&Z 
*b ; MEk h im? Rtf k hmR E I icmL ; M 
EkFHfcFRl, 2Rtf3ft<fcMftttVDH2 6fc:a 
*U FR4#fcMfi{MB4fci*U MEk F Lgt 
CWliCKMfiD ;*LTtf«BfchHiftCffltttt 
C y 4 S#E2 9fcE«©jS«»£fc F». 

c»*gi3 3] mELmvmmzias^TRvi 

a X« R V L b t LT*2ft57 2 / SSEJUSfcti:*© 

[ffl*«3 4] fflEH«V««tfa3*SJ:tfa4»;::te 
ttf>RVHa. RVHb, RVHc, RVHd, RVH 
e, RVHf, RVHg, XtiRVHhtLT^^ni. 

75/»emfctt*©-»**rr«, iit*st2 9ke 



(3) f$Pff1T8-2 1 7 7 9 9 

4 

[§1*313 5] (l) fcH8Cfg*:fttf (2) k 

ffltt I £#A/C*$S, k b I L-8JC»"r5taf*0*^ 
7L&*3-FtSDNA 0 

imm 3 6 ] me l m vmmmm^ ■■ 2 6 

*nS75/ltE5lJSfc{i*0-a5«r3-K-rS. II* 
S3 5fcE<8©DNA. 

[§f*«3 7 ] MEL ff VflWWGPJH* : 2 6 

10 3 5fcE«©DNA. 

[!S*«3 8] (1) kFH$»C8f#;Rtf (2) k 
b I L-8Kflt*v»>;ve/*n-^;l/trif*©HiSV 
WK*3A/T?rt*, k h I L-8K«t*tt#©*>l5 
H«£3-FtSDNA 0 

[§1*313 9] MEHflVSii&WJf^ : 2 7 fcjj* 
$ti575/^BB?iJS/c« ; e©-gP^3-F-r5. IS* 

53 8fcEtt©DN A„ 

[S?*3t4 o] MGHMVlWWBftft* : 2 

20 3 8fcEfc©DNA 0 

[§1*344 1] tHL-8KWmWt;i?D 
-*rt'ffi{*©LMVffitt*3-Ft*DNA. 

[ii*3i 42] miel mvffiswmmn ■ 2 6 

5nS7$y»E5iJSfettf-©-as*3-Kt*. M* 
314 1 £Efc©DNA„ 

[11*314 3] «JEL»V««%3-F-r*DNA*» 

-3P%WT5, H*S4 1CE«©DNA. 

[W*S4 4] k h I L-8£flf av^^y^n 
30 -t;l/*ii*©Hav«g«*a-F'rSDNA. 

Ctt*«4 5] NeH«VlH«fi(i9lj*# : 2 7 
Sft375/»E5>J$fctt*0-a$*3-K-r5, II* 

54 4tClfi®(DDN Ac 

CII*S4 6] ijijIBH&WpI$£3-F-f3DNAtf 

E?ys^: 2 7ic^$n5?^i^7t-^FE?ij$/ca ; eo 

-95*^1-*, WJR84 4{cfBic©DNAo 
[Hl*S4 7] k h I L-8lcJtt5v^x*y^n 
-7;Hnft© L« VffiWOC D R&3— Ft* D N A„ 

[is*s 4 8] fijiB c d r mMm 1 2 ms* ns 7 

40 5/ttBfiJ*fctt*<!)-»*3-Kt*, ll*S4 7t 
E«© C D R *3~ Ft* D N A. 

[II*S 4 9] ME C D R a<E5<J#*t : 2 6 JC ^ 5 n 
*?*U*f-FE?lJSfctt*©-aJ*Wt*, l»*W4 
7tE«©CDR%3-Kt5DNA. 

[BW&K5 0] t h I L- 8 tcWt^vi; 7.^/^0 
-7;UJa<*©H^V^©CDR^3-Ft*DNAo 

umm 51] tuE c d r ^ii*s 1 4 tc^?n«7 

5/»EW*fc«f-©-»*Wt5, 1I*S5 OfcEtt 
CDC DR^rn-FtliDNAo 
50 [lil*S 5 2] fiuE C D R *<EW#^ : 2 7 f£*£ft 



5 

OKffittOC DR%3- Ft*DN A 0 
B»#B5 3] (l) khL*Vt»W©FR, Stf 

(2) k M L-8KJfr*"r«>z*y^D— *vl#tft 

©L«VlR«OCDR*$A/TJS5, kF I L-8fC*t 

tzm-vnm&t f l«vhw*3- Ft* d n a 0 

[W#*5 4] JKNECDRaWSSU 2 ft* 7 

©S«*k F L«Via«*3- Ft* DNAo 
[»*Ja5 5] MbBF Rtfk FtfittR E I icmt 

*, mms 3x«5 4{cfa«oii#§$k h lavish* 

*3-Ft*DNA 0 

|JSLilva«*^2t*5^«RVL 
aXttR VL bfcLTjfxSft*75/lffi0J$fcli*0 
-95*3- Ft*, fg3RJS5 3KE«©DNA 0 
[fll#a 5 7 ] E9j#? : 6 2 X«E?'Jt^ : 6 5 K 
*£ft*7 * Utf- KEW*fctt*<D-»fc5-f SB* 
Ig5 3(CEii<DDNA 0 

[»*«5 8] (1) k hHflVSBlglcOF R, 
(2) k F I L-8«tf *v^^/^a-^;l/ftft 
<DH8VfS«<DCDR, *tA/C*/&*, kFlL-8(C 

*w 5ta#os»j«k f Hmmmz- Ft* D N 

A 0 

[M$g5 9] HulSC DRtffji#Jg 1 4 K^£ft*7 

OSttlSk F Hf(V»&3- Ft* D N A 0 
mime 01 MfBFR 1, 2&tf3tfkFtattVD 
H2 6fc**U MtftCF R 4tfk Ftfi{*4 B 4{Cfi* 

t*, $%m5 8xit5 sictmmmi&t hum® 

J#*3-Ft*DNA 0 

[fS#S6 1] Hf|VSi$tfS3fcJ;tfg4fC:l3tt* 
R V H a , RVHb, RVHc, RVHd, RVHe, 
RVHf, RVHg, XtiRVHhfcLT*Sft«75 
/»8B5>JSfett*0-a5*3-Kt«, Sl5)<«5 8£E 
»•©£$$ k F H85Vf|®*3- Ft* DNAo 

E?IJS^:3 8, 4 1, 4 4, 4 5, 
4 8, 5 1, 5 4XJ4 5 5fc^Sft«?^b*f-KE5lJ 
SfcttS-O-gRWtS, gS*H5 8tCHE«<DDNAo 

[W*«6 3] (1) kFLacfiWSiafctfK (2) 
kFFR, RtfkF I L-8fcJ*t4v*x*/*p- 
t;Mnf*©C D R*SA/C*5 L «BV«* ; ttkTttfL 
*kFI L-8K»1-*ta(*©S««thLH*3-F 
t*DNA 0 

[«l**6 4] MISL§lVfK$tf«2{C:fctt*RVL 
a Xtt R V L b t LT*£ft*7 5 / SEJUSfctt*© 
-95*3- Ft*, «*«6 3tiBtt<!)DNA. 

[lit** 6 5 ] buIB L §1 V fftttfE9J*« : 6 2 Xtt 
E51J#^ : 6 5C^ftS?^U*^HEyiJSfctt*0 
-95**t*W«S6 3 C8E«© DNAo 

[»#«6 6] flfflEfc F L«C8i«)b<fc F L83C k® 



(4) W8-2 1 7 7 9 9 

6 

6 3, 6 4RI/6 5©^tftfr 1 MB 

8c© DNAo 

[ffl««6 7] (l) kFH«Cfi«:3ttfK: (2) 
t FFR, SO'kF I L-8fcWt*-x"i7Xty^n- 
t;Hn#©C D R*SA/t?j«SH«vliil« : *£/»,?/£ 
*kFl L-8fcWt§ffi{*©jS«WckFH«*3-F 
t* DNAo 

[fit#«6 8] HfflVfB«tf£3*5«fctf&4fc:t5tt3 
RVHa, RVHb, RVHc, RVHd, RVHe, 
10 RVHf, RVHg, XttRVHhi:LT^ftS75 

«©S1Mk F Hl8*3- Ft* DNAo 
[fS#Jl6 9] MGH0VMIMfl^J#9 : 3 8, 4 
1, 4 4, 4 5, 4 8, 5 1, 5 4 Xti 5 5 lC*£ft* 

•% 1 U*? KEJ»J*fctt*0-»**r*BI#9( 6 7 t£ 

IBtODNAo 

[if*«70] MEkhHMCfflfttffchHMICy 1 
6 7, 6 8 6 9 ©l^tftfr 1 S(C 

!BS©DNA 0 

20 CtS*97 1] fflEkFH»C{E«tfkFH«C y 4 
fMT'fe*^®6 7, 6 8Sy'6 9©(,vfftfr 1 Efc. 
!B«c©DNAo 
[§1**7 2] W**3 5, 3 6, 3 7, 3 8, 3 
9, 4 0, 6 3, 6 4, 6 5, 6 6, 6 7, 6 8, 6 
9 , 7 0 Rtf 7 1 ©Vvf ftfr 1 SfCfBSt© D N A *#A, 

MS 7 3 ] tmm 7 2 tc!B«c©^ *-»c J; t) 

biebis tritiums. 

[M*«74] kF I L-8fC»t«*^vtfi*©» 
30 Jl7ft£T&oT, W**3 5, 3 6Rtf3 7©l,>tftfr- 
1 «(<:fB«© D N A fcSA/ejSSJES'** *-& tf ffcfc 
*3 8, 3 9Rtf4 0©^tftfrl*fCfBfc©DNA* 

MBftgXU ^kT@Wfct*lnft*lHlijXt*, gpg 

*#A,-e$*£i£o 

[fS**7 5] k F 1 L-8fcftt3**7ffi{*©H 
ii^T^oT, IB^3 5, 3 6&tf3 7©l/vfftfr 

1 S(CfBic©DNA&tfIS*S3 8, 3 9&tf40O^ 
tft^ 1 «tCf3«c©D N A*#/uT'**5iIl^^^-{C 

40 j:t)jBae«*ftfc^±aifi*^su, ^LTgwtt 
*inft*iHiiKt*, mmthr-mmo 

[»*«7 6] kFI L-8K»-r«S«lSkFJift 
©HBfi^rSTaSoT, ||*«6 3, 6 4, 6 5R6*6 6 
©l/^tft*^ 1 «{Clfi«© D N A *#A,T'/S*?£§H? ^ 
-Stf»*«6 7. 6 8, 6 9, 7 0&tf7 l©<,vfft 
ftM«fcE©:©DNA*#/uT*fiE*^^^^-fC«tO 

p^sa^$ft/c^±«*igsk, ^urgwtt 

5fixft*llliRt*, iSPg*#A/T*fig*m 
[»*«7 7] kF I L-8{tWt*S«kFin(* 
50 ©aUfi^rSTfe-aT, W*«6 3, 6 4, 6 5&tf66 



9 



7 

<DVftlfrimctB8L<DDlikR.xm#&6 7. 6 8, 
69, 7 Ofttf7 l©^ftl*M«KE«©DNA%d 

[SmOlMttKlll] 
[000 1] 

*y-8 (I l-8) KStr*T»>x*y^n—^;Ht 

f*onfflttfts<is« (cdr) &tnmw (v«n 

m knia (lid mmmmthm® mm) 
mmmmm&mm® (cDiotftML-sfc 
ttts v 1J7 * u-t c d r tii £ <o s 

*.5ftT^SBtiWc (reshaped) k r-ftftfiBO 
F-f5DNA*S#*3. *56Wtt$6C. huIBDNA 

[0 0 0 2] 

m*.<owm I'y^-pY+y-s (i l-8) a, 

vxm (lps) -e«»bfcj|u»o«ai±}»j:»)av^ 

/c2tl, monocyte — derived neut 
rophil chemotactic factor 
(MDNCF) $5^ttneut roph i 1 act 
ivating protein-1 (NAP - 1) H 
fcftS ftTVfc»j£tt1M hWXchemokin 
e) Tife*. I L-Sttlf^&MKlJ^jt^ft, £ 

ft)ot$£ (c h emo taxis) £#3?g14£WL 

[0003] m&m» &mb<a, mmmm 

cn6JfeSi©*#S*©«[««WtC, IL-8tf&tH£ 

[00 0 4] (McElvaney, N. G. J. 
Clin. Invest., 9 0, 129 6- 130 
1, 199 2, Lynch Ml, J. P. Am. R 
ev. Respir. Dis., 145, 14 3 3-1 



(5) ®|jfl¥8-2 1 7 7 9 9 

8 

4 39, 1 9 9 2, Donne 1 1 y, S. C. L 
ancet, 341. 64 3-647, 1993, Ca 
r, B. D. Am. J. Respir. Crit. 
Care Med., 149, 655-659, 199 

4, Antony, V. B. ?>, J. Immuno 

1. , 1 5 1, 7 2 1 6-7 2 2 3, 1 9 9 3, Ta k 
ematsu, H. 5>, Arch. Dermato 
1. , 1 2 9, 7 4-80, 1 9 9 3, Brenna 
n, F. M. 6, Eur. J. Immunol. , 2 
10 0, 2 1 4 1 -2 1 4 4, 1 9 9 0, I z z o, R. 

5. 5), Scand. J. Gastroentero 
1 . , 2 8, 2 9 6-3 0 0, 19 9 3, I z z o, 
R. S. 5>, Am. J. Gastroentero 

1 . , 8 7, 1 4 4 7- 1 4 5 2, 1 9 9 2) . 

[00 0 5] Ko, Y-C. k h I L-8£iaI£ 
tLT-?VZlc9if$.t%ctia;K), kML-8ttS 
oU fro, MJS^CioTCH 
$g£T 5C££Pfl«T3, "Tftfe^k h 1 L-8frfT 

20 s-4^ia^brc 0 v->x ; ey^p-t;U5t^ws-4 

VT'fVt'Cflt, Ksanstfc y 1SH«T?**<1 
fc#15frK4oT^£ (J. Immunol. Met 
hods, 14 9, 227-23 5, 1 9 9 2) „ 
[0006] WS-4UW©Sxkr- I L-8inf*fcLT 
(i, A. 5. 12. 14 (Boylan, A. M. 
J.Clin. Invest., 8 9, 1257-12 
6 7, 1 9 9 2) , HK1$8frl±Jg£W0 9 2-0 4 3 7 2 
fCF^SftT^SffiP e p-ltSftSZ-cttttPe p-3 
(Mu I 1 i gan, M. S. 
30 5, J. Immunol. , 15 0, 558 5-559 
5, 1 9 9 3) HtfSlfctltVSo 
[0 0 0 7] *56*ffl^fc&«*fcKT, 
n-t;l/ta(*WS-4*fi^-r*ci:fcJ;oT, OTJirta 
•BWI (S e k i d o, N. Nature, 
3 6 5, 6 5 4-6 5 7, 1 9 9 3), L P S S§j!tcDj5 
Iftjfc (H a r a d a, A. 5>, I n t e r n a. t 1 . I 
mmunol., 5, 681-690, 1993), L 

P S&5MMy?-u4*y- i (iL-DRio 
OT£ (A k a h o s h i , T. Lymphoki 
40 ne and Cytokine Res., 13, 1 
13-116, 1994) iCWfZifffpW.mtmfflZ 

[0 0 0 8] *S6CtkM L-Smmfc (homo 
1 ogu e) tffcftU S^I L-8tm2ftT^ 

%o ^$**/*D-:M/ffi#ws-4ti*tf:pi l- 
Ke^tso^Pisrsct^e^KftoTv^ (h 

arada, A. Internal 1, Immun 
o I . , 5, 6 8 1 -69 0, 1 9 9 3) <DT\ Ctlt> 
50 ©Cfctt, kHC43tf*Sftj£tt«ll0!)J|&«<!)fc«>O«tt 



(6) 

9 

[0 0 0 9] thttJ*ORHIJ(S*©t/*U-t*tt 
T\ KhlC»**T^7«t#0*Wllitttt«W«<, ffl 

[0 0 10] Cft6©Rra*«?j*-f$fc«>, k hffifc 
(humanized) ffittOSifitfifctf BBBSftfc. 

■?vzz;tu-tmmcmi, %.nm® (cm 

[oo l l] ££>fc, =M7ffifrCii&£tov7x$ixtt 

micmzmmmtzmftrnz doBug 

lio, A. F. Proc. Natl. Acad. 30 
Sci. USA, 8 6, 4 2 2 0-4 2 2 4, 19 8 
9) o 

[0 0 12] V^ffi&fcfchUfc-fafcftOSZOT? 

(complementarity determin 
ing regionlCDR) ©#£k F BT^nUSK 
MLt (reshaped) k FnM$ 

1$<£>C D R <D®m Z * t> -1 fc © V XgiftOflBfifC 
jfitJ»*4fc*fc, CDR*£8LTl^57l/-A7-* 

ft* (fr) o-gqogaHiE5ij*v«>^jift:oprs® 

[0 0 13] Cti&OffiiahhBnKIIW^l: F 
kFWtt©lggffifltci*t*gGtt«:CDR, fed: 

t>\ S<-aW>FR0*"C&*. CDRIifiRTgSi* 



«fKI¥8-2 1 7 7 9 9 
10 

iSkHftWifctt^k FCDR*S*rf*3«8k hm 

[0 0 1 4] WHrtKhtt#K-3^Ttt«6fc, Rie 
chmann, L. Nature, 332, 323 
-327, 1988;Verhoeyen, M. 5, S 
cience, 239, 1534-1536, 198 
8 ; Ke t t 1 eborough, C. A. 5, Pro 
tein Eng. ,4, 773-78 3, 1991; 
Maeda, H. ?n Hum. Antibodies 
Hybridomas, 2, 12 4-13 4, 19 9 
1 iGorrnan, S. D. 5>, Proc. Natl. 
Acad. Sci. USA, 8 8, 4181-418 

5, 1991 ITempest, P. R. £>> Bio/ 
Technology, 9, 2 6 6-2 71, 19 9 

1 I Co, M. S. 5>, Proc. Natl. Aca 
d. Sci. USA, 8 8, 2 8 6 9-2 8 7 3, 19 
91 ;Carter, P. 5, Proc. Natl. A 
cad. Sci. USA, 8 9, 4 2 8 5-4 2 8 9, 
1 9 9 2 ; C o, M. S. £>, J . 1 mmu n o 1 . , 
148, 1149-1154, I 9 9 2 ; fcJ:riS a t 
o, K. Cancer Res. , 53, 8 5 1 — 
8 5 6, 19 9 3Z%m<D<lt. 0 
[0 0 15] 

h\ kM L-8E»t*S«J«kHS(*ttJll6nT^ 

fcafcttH^oi^tf&B-e** (0fl*tf v Sato, 

K. Cancer Res. , 53, 851-85 

6, I 9 9 3) . ttoT, *«W4kM L-8t»t 

[00 16] 

ttt&m&KbtmzmtZo mwaztc, m 

IMk FffittoftHojfigTSfflTfcSk F/v7X* 

<ftt3„ *aWtt«6KSfc, kF I L-8K»1-** 
^5tt#*jJ:tf*ti60lrM-0«jeD5Ffe Rtfk F I L 

[0017] t^cmmat, *mm, (nth 

I L-8Kttt5v*X*/*n-t;Uffitt<0LfcV8i 
V : MtfJC (2) k F I L-8(C*f-f £v7X*/^d 

-*;i/fiw*©H«vtH«; *mit*t> 

K, (1) tHiCM St/kF 1 L-8fc»t5 
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B:Mtf(C (2) khHlCM &tffcHL-8K 

[00 1 8] *56W«*6tSfc, (DbKlCl 

(*OL||VllW*^-e**L*:JttflC (2) kh-H 
SB CISC M'tHL-SCWt^Xt/^n- 

t;Hiif*OHavis«*$A,-eja5Ha ; *SA,?ja 

5, tM L-8K^-r5*^7*n:(**««-r5. 

wasst, (i) tuL-sicjptnvw^y^ 

n-t;Vtiii*WS-4<0Lav««:ifctfK (2) kh 
I L-8Kft-f*v»>a*/*n-*;Pffi{*WS-4® 

h«v«« ; fcuwr*. 

[00 1 9] *89Jtt;J5fc, (DCKlcm 

StfkH L-8tcflt3v7*^y^u-t;vJn:{*w 
s-40LfflviH«*A/uT<a*LJB;Mi;K (2) k 

KI1CW, Stfk h I L-8»cWt5V>X^/^ 
n—f;l/Jx«:W S - 4 ©H« V««*£A/C»as HB ; 
*»JW*. (l) khLBCSi 

Rtffc h I L-8tc2ff 3"?7x^y *n-t;Hn 
ftw S - 4 © LB vfHWfcSA/CfiJiS Lfl ; Mlftc 
(2) kh-HBCBC Rtffch I L-8fCftt3-?7 
Xt/^n — JvHaftW S - 4 0 H II V 

[0 0 2 0] *5B1I3W:;*&K, (l)tHL-8ES 

(2) tH L-8fcflT**y*n-*/l/fiifl:<DHil 
v«8©cdr ;^M«f5 o *f8H(4j6K, (i) 
CM L-8Wtt3v7xty^ci— ^MnftcQLB 
V««©CDR ; Mtffc (2) kHL-8CJH-Sv 

[00 2 1] *»IHtt«6C, (1) fchUMVlHWO 
7!x-A7-*SjigS (F R) ; MtfK (2) tML- 
8 K*ft § V 77. * y ? D— f ;U*xttO L B V !B«cD C 

dr ; £^a,t*$3, k h i i-sicmmwmm 

*khL«V««:attffc (1) kr-HBVfl«0F 
R ! Mtft (2) k hi L-8fc3tf*v*a*/"*n 
— f;l/ta(*©HavfS«<DCDR ;*#A/TjS5, k h 

i L-8{cwt5Jai*®s^iSt hmvmmmt 

So 

[0022] (i) thimcmm: 

MtfK (2) kh-LBFR, Stfth I L-8K»f5 

v-^x^y * n— fji<m<D lbc d r ^/u-ejss l 
IWIrtfc h- LB ; jtttft ( l ) k h HBCB$ ; mic 

(2) k h-HBFR, RtfKM L-8fC)ttf3777. 
t y >? a -+)im<D H B C D R *SA,?J«* HBVB 



(7) $P,W8-2 1 7 7 9 9 
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« ; fcSA/eis*, k m l - 8 »c»t *iS#os«js 
khuB^ffl^-rs. 

[0 0 2 3] *»WttS&fc*fc, 

(A) (1) tHaciH tttffc (2) khLBF 
R. Rtfk h- I L-8{ctt'faT7X*y*n--t;l'in 
f*o l « c d r fct/u-esu l B ; ft mc 

(B) (1) khHBcm MO'fC (2) khHBF 
R> SO'k M L-8tW-r§v7Xty^n— 
{*<DH«CDR*#A/1?JSSH« I *SA,TI«5» fch 

10 I L-8fc*«-5iS#jSk hRf**««tS. 

[0 0 2 4] *f6Wtt«5K»L<fi (1) WT075 

»-r§v7xty^u-t;i/K»ws-4©LBv^ 

<DC D R, 

CDR 1 ; Arg Ala Ser Glu He He Tyr Ser Tyr Leu 
Ala 

C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 
C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 
attffc (2) ttT075/»EWfcjjVrXli*0H»* 
20 5*3, kM L-8Ka-f5v£X*y*ci-:M/Si 
i*WS-4®HBVM^0CDR, 
C D R 1 ; Asp Tyr Tyr Leu Ser 
C D R 2 ; Leu He Arg Asn Lys Ala Asn Gly Tyr Thr 
Arg Glu Tyr Ser Ala Ser Val Lys Gly 
C D R 3 I Glu Asn Tyr Arg Tyr Asp Val Glu Leu Ala 
Tyr 

[002 5] *ftmtfr£tblC. (1) Zhimvffl&<D 
7U- A7-*fg«(FR) :MtffC (2) kM L- 
30 8fC*tt3Y7X*ry^d— *vH5ti*WS-4<DL«V 
BM0CDR ; %£A,T'j£5> kUL-SKJttSSt 
(*©S««kHtlvtW«;ttffc (D khHBVM 
H0FR;Htffc (2) k h I L-8(cW-T3v7X ; & 
y^o— t;HnttWS-4 0HBVfM0CDR 
A,?J*5, kh 1 L-8fc#*3ffitt©B«|/akhH« 
VB«£»T3o 

[00 2 6] *«W»4*6K» (1) kH«Cig«: 

Mtitc (2) k h LBF r> such L-stcfl-rs 
•7 7 7. € y 7 a - 1 ;Hnft W S - 4 O L B C D R 
40 T«*LJ9ViS«;*$A/Tl8*, tHL-8C»t 
*ttf*©S<(MifchL*;itt«c (D k L-HBCB 
*:ffitft (2) k f» HBF R, Stfk h- I L-8fC*f 
t3v7X€y^n-tMaftWS-4®HBCDR£ 
^T'filtSHBV^; ^/uT-fig5, tHL-8K 

»t*jii*©s««k h ummmzo 

[0 0 2 7] 1&m&Zt>K*fc. 
(A) (l) khLBCBC MD'tC (2) khLBF 
R, SD'kh I L-8(cWt3v7X ; ey^n— t;UJJx 
&WS-40LBCDR *dA,TlS5 L B I MtfK 
50 (B) (1) khHBC^, MtfK (2) khHBF 



(8) 



13 



ftW S - 4 CD H m C D R £#A/C'$3 H ft I £#A,T*/£ 
3, fcM L-SKtttSWPIrtkHtWftllft-r*, * 



$R8¥ 8-2 1 7 7 9 9 
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* [0 0 2 8] fflffifchLaFRttttTOTS/BfflBfl* 



[0 0 2 9] ffctt. 



FR 1 


: Asp He Gin Met 


Thr 


Gin Ser Pro 


Ser 


Ser Leu 


Ser Ala Ser 




Val Gly Asp Arg 


Val 


Thr He Thr 


Cys 






F R 2 


! Trp Tyr Gin Gin 


Lys 


Pro Gly Lys 


Ala 


Pro Lys 


Leu Leu lie 




Tyr 












F R 3 


: Gly Val Pro Ser 


Arg 


Phe Ser Gly 


Ser 


Gly Ser 


Gly Thr Asp 




Phe Thr Phe Thr 


He 


Ser Ser Leu 


Gin 


Pro Glu 


Asp He Ala 




Thr Tyr Tyr Cys 












F R 4 


: Phe Gly Gin Gly 


Thr 


Lys Val Clu 


He 


Lys 




FR 1 


: Asp He Gin Met 


Thr 


Gin Ser Pro 


Ser 


Ser Leu 


Ser Ala Ser 




Val Gly Asp Arg 


Val 


Thr lie Thr 


Cys 






FR2 


: Trp Tyr Gin Gin 


Lys 


Pro Gly Lys 


Ala 


Pro Lys 


Leu Leu He 




Tyr 












FR3 


: Gly Val Pro Ser 


Arg 


Phe Ser Gly 


Ser 


Gly Ser 


Gly Thr Asp 




Tyr Thr Phe Thr 


He 


Ser Ser Leu 


Gin 


Pro Glu 


Asp He Ala 




Thr Tyr Tyr Cys 












FR4 


: Phe Gly Gin Gly 


Thr 


Lys Val Clu 


He 


Lys 





[0 0 3 0] MEkhHaFRfckWT075yWB5>J** *£**fc©*mMJSft*o 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Leu Val Gly 
: Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 
Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 
Tyr Cys Ala Arg 

: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
30 

: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 
Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 
Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 
Tyr Cys Ala Arg 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 



[0 0 3 1] 



FR 2 
FR3 



FR4 



FR 1 



F R 2 
FR3 



FR4 



[0 0 3 2] 



[00 3 3] 



F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg. Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

F R 2 : Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Leu Val Gly 
F R 3 : Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 



(9) 1 7 7 9 9 

15 16 
Phe Ser 

F R 2 : Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 
F R 3 : Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 

[0 0 3 4] 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

F R 2 : Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Val Gly 
F R 3 : Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 

[0 0 3 5] 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

F R 2 : Trp Val Arg Gin Ala Pro Gly Lys Ala Leu Glu Trp Val Gly 
F R 3 : Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 

[0 0 3 6] 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

F R 2 : Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 
F R 3 : Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

[0 0 3 7] ffctt, 

F R 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

F R 2 : Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 
F R 3 : Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 
Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 
Tyr Cys Ala Arg 
F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
[0 0 3 8] mWttZTc, [0 0 3 9] 

tf'J'WK, Xt4tOKM-*3-K-r*DNAKBBt 



(10) 
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Lttfks R5EPO*atcj:0-*i9cDNAtS«U # 
m®fcfo (PCR) S%ffl^TB«fct*D 

NA*Jt«t*«:i:T»6nso cvm&Tvmmk 

IT, Ko, Y-C. SjSWStfc, tHL-8IC» 

vws-4/)^tf5,ti5„ cowry k-vco^sw 

S(iJ. Immunol. Methods, 149, 2 
2 7-2 3 5. 1 9 9 2(CfESc$nTt3 0, Cft*m 

m i K&iaf *. 

[00 4 0] (1) £RNAOjf® 10 

V X * / * n — f ;l/gtft O V 3 - K t ft g ft © 
DNA^n-XbTS/ctf), 97-*Jy ! f-*i/7*'- 

/»ttA4£)8<C» (C h i r gw i n, J. M. B i 
ocherni s t ry, 1 8, 5 2 9 4-5 2 9 9, 1 
9 7 9) fctSC&oT^RNAfcffftCfctf-Cfft. ft 

nfet-pcffigsnT^ftm mzii'V-wms 

fc%E<DV$?5U7—& (RNase) -Tyfct:*- 
#&~FT\ HiB?£tt&lffl& 7xy-;WW**Cft5 20 
M (Be rger, S. L. 5>> Biochemis 
try, 1 8, 5 1 4 3-5 1 4 9, 1 9 7 9)£fflV> 
ftCfct>T?£fto 

[00 4 1] (2) cDNAOM 
*fc» mRNA©3' *JjMfttftpo 1 y A^Cffl 

fli«ft*ydr?^u*^KT?*ft*y=r (dT) £7? 

■fv-fcLT, ±EO<ri:< LTfffc^RNA(C#Stl 
T^ftmRNA£§|g!fc, )S$E^«TffiatTm R N 
A£tgffitoft-#StcDNA£&/£tftd£tfT't5 
(Larrick, J. W. 5, Bio /Techno 30 
logy, 7, 934-938, 1 9 8 9) „ * 
<m^yy9L-fv4-?-*^T\>%\\ ftfc, mR 
N A EttfcflStfiT ftJf^tt, £ R N A£* U id T-fc/l/ 
n-X*7^(C*Htp o 1 y A^^-rftmRNAfcW 

zftmzcttrtt fto 

[00 4 2] ( 3 ) * v— BfflBfiJSfc «k ft vfan? 
£3-FfftDNA©igli|f 

*y^7-Hfaasjs (pcr) &£ffl^TM!E 

V««*n-K-rftcDNA«1#Stofcii«-rft. 

SEWt ; i~i nc^-ri iao*y:J5t 

(Mouse Kappa Va 
r i a b 1 e ; MKV) &c>*gE?iJ#*f : 1 2t^t*U 
i?^U^-f F/7^v- (Mouse Kappa 
C o n s t a n t ; MKC) £^^5' SJS:/^ 
v-Rt>*3' *«77f'V- ( hLTteffl?ft. MI2MK 

V 77 J T-tt v 7X A 7 L a y - ?-W\Z a - 
K* ft D N AEJUfc'H'T'y *VXU * LTitStEM K 
C7 , 7l'^-tiT>>X*<y/^LigCSUS*3-K-rft 

DNAE5>jfc/\-fry^xr5. 50 



1WF8-2 1 7 7 9 9 
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[0 0 4 3] v$X*/*n-*;l/ffitt©H«ViB««!> 
tMnfcib, EM**t : 1 3-2 Atcfpt 1 2l©^y 
^i'Wfh'^'f'v- (Mouse Heavy 
VariablelMHV) &l»J#*t : 2 5 tC*t 
*>J:J?£l/;frf-K77'fv- (Mo u s e Heav 
y Cons tan t ; MHO **tl€tl5' *JS7 
7^v-&tf3' m^yy^-tixmtio JUNE 
M H V 77 -< V-fJ v t> X H ^ y - $ME M* 3 - f t 
ftDNABB?iJi:/^7y^VXL, ?LTitufEMHC7 
7^V-8v*XH«Cffl«*3--K*SDNAE9Jfc 

/N^yy^vxf ft„ 

[0 0 4 4] £T<D5' ^iST^-TV- (MKV 

StfMHV) fi*©5' MtHKlSa 1 I «J 

wwa*««t*EWGTc-GAc**firu ^lt, 

£T<D3' SffiTvi'V- (MKCRtfMHC) fi^O 
5' ^tljSfffClMfilHRXina I ^gflfiM&tft? 

*u#f-KE?ycccGGG*3*r*ft. en sows 

IWW!IK«Jtt«:iSV«W*3- Ktft @to©D N A Brit 

PVMa*n-Ktft@to©DNABE9lJtpfct#fttft 

V^rt*/£a6Kffl^6n*«0, fl!!OSJKBStl«JWfapffi 

[00 4 5] (4) VHWtta-FTaDNA©** 

gtofctftv^Xty^P— f>ltiifc<DVffii&Z 
3-K-rftDNAWfM-^SfeftK, PCR1WB£AM 
*<S«uS7*n-xy;USfti#^tt*7^ (P C-RjSWM 
h (Q I AG EN PCR Purifica 
tion Spin K i t : Q I A G E NtttD , D 
NAWSffl^-y h (GENECLEANII :BIO 
l OUM) ) »KJ:0, WH^fcCft^o 

mmmmrnks a i iMxma it^iml 

T, v^tyjo- f;binttc7)@tofrftV^^a 
-Kf ftDNASrfrfciffto 

[0 0 4 6] fft#, 7?X5 KpUC 1 9<D£tZm% 

ft*n--:/^**-*HuiwnfpjRs a l i&o'x 

ma lCfcDWSftS-e, COp U C 1 9{£mf!BD N A»r 
fr^PHtotaiStftCtfCck*), 7^^y^n-t 

;M3xf*©@to£? ft vfiHtffca- Ktft d n a 
ty77X5K£ffft„ f n-->^tifcDNAOB5>J 

iDNA->-^iyD-- (Applied Biosy 
s tems Inc. S) #W5>ftft„ BtofctftD 
NAO*B-:iV4rRtf*©EyiJifcg**jSfl| 1 SD*^ 
)5S^J2(c : R(*to{ClEictfto 

[0047] aiaa^iM (cdr) 

-^-;l/Mft©VMK©SVl«X«^»i*^fSisE (C 
DR) ?:fig«-rfto tii»OL«RtfH«<0iajVjiH«l4«i 



(11) 
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tt3fflOSVS«XfiCDRtJ:»)aiS$nT^« (K 
abat, E. A. 5>> TSequences of 
Proteins of Immunological 
Interest], US Dept. Health 
and Human Services 19 9 1) 0 
[0 0 4 8] Hi£4ffl07U-.k7-*ffi« (F R) <D 
£«Dmitp-i/-h®&Zt*). 3iB<DCDRtt;l/ 10 
-7£JrMt3o CDR«*5«^lCttjJ-S/--H)Bfi 
<D-S#*J&Rt5<:i:fcfcSo F RfCd;oT3fiOC 

cn5><DCDR % &tf*ft*:i-Kt*DNA*t,ji$ 

ts 0 cnzvcDRffimi, v««oiia75yiEE 

Wfcl^f SCfcKioT^ Kabat, E. A. 5, 
TSequences of Proteins of 

I mm unological Interest]© 20 
fflWJfr&ifcS* 5 C T't, 3»J 3 Kfc^TUft 

[00 4 9] ^r^?fti.tt<OffiW 

tun fc#i-**t#omijai: h v^«*sin- 

L«Mtf K Hfl£3- Ft 5 D N A JfcflBRt 
5£gtf*5. fiDNA*^t3g*W&£ffi«, P 
CR-^a-XbcDNAta^nSV^XU-^-S 30 
flfttf v 7 7 VlBWEMW^ft^tKO D N A BW*, p| 

3- Ft-5 D N AlB^JtCjlijg-f S C tT*£5 0 
[0 0 5 0] fflfEfc MfittCSi8«, ffi8t<E>kFL«C 

sa^fccfctfffsot hH^c^T'fescir^T't, #j 

Atf, imc-D^Xltt himc K&5WiC A, Hit 
fcO^Ttt I gCT&tUfC y 1, Cy2, C y 3£3 
WiC y 4 (E 1 1 i s o n, J . 5), DNA, 1 , 1 
1-18 (1981), Takahashi, N. 6, 
Cell, 29, 671-679 (1982), Kra 40 
winkel, U. EMBO J. 1, 4 0 3-4 
0 7 (1 9 8 2) ) fe5tHifficD7'fy^'l'7^ ; enf 

[00 5 1] *^7titf*Ot!jiOfci!>Ktt2«S(E>^S 

bps. xy/Ny-9— /7p*-* 
v7x 

LSVW*6tflC t h L«C«S«*3- Ft5 DNA 
■**XH«VfB*fc fctffc fc hH«CtR«%3- Ft* 50 



MT8-2 1 7 7 9 9 
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5 WO 9 1 - 1 6 9 2 8) o 

[0 0 5 2] V*XL«VfHtt*6tfKfcF 
L IS C «W« 3 - F t § D N A 43 J; ri V 7 7 H ® V jjfig 
4 6 tf fc F H » C fR«* 3 - F t * D N A 

tT h D £ fctt^ y- LT* ^ 7jntt£taSt 

[00 5 3] t7^D— t;l/Jai*WS-4A^©+^7 
K{*Off«%H««l4t3B*t5. v7XWS-4k§J 
L8U-*MBirtfttfV«tt*3-Ft*c DNA&P 
CRffi*ffl^T*n-3.yyu t F L^C *cM^3 
-FtSkFy/ADNAfcSEtSJSi'W-fcJi 

ist 5 0 iuct* x w s - 4 m<D nm u - 

RtfVS8%3-Ft3 c DNAfcPCRffifcffll^T* 
n--yyu fcFCy l{B«*3-Ft*Y7i*DN 
A *£*r 1 § 7 * -KIMS t So 
[0 0 5 4] =t0l¥L<«, #{CgIt$tlfcPCR77 
-rv-^rffl^T, v$XWS-4SM*©V««*3-F 
t5c DNA£^n£©5' SD*3' fcJSKfc^TSS 
41gBe?iJ%#ALT (1) ZtlZtMm^trt-lc® 
JBfc#AStt5J:$lc, flo (2) *ft6tfHB8"<* 

liKozak KJiJSragAt 5 C i: «fc 0 <El$j**±tf 
3£?IALT&3) o 

[0 0 5 5] 3WC, iin?)C077^V-^ffl^TPC R 
£«k*>iffiLTf#fcv£XWS-4ffitt©VSi«*3- 
FtSDNAfc, HfaotFC«W*fPK*tt*H 

EFfgsi^*- (01 #,i) K#ALfc. ctie>©^ 

fcta*0-att (transient) BSXttgjg* 

S-4fit#(D|g^ffitt^H^t/ctCS, +/7WS- 
4}ni*{ikr- I L-8»C*S^tSStt%^l/fe (02# 
SB) o Sfot> jEU^7XVfK«*^n-->^S 

fCo 

[0 0 5 6] g«fffcFWS-4ffi.tttPiPir 
v77ty^D— ^;l/tn[f*©CDR*<k htaWc^ffi^ 
tiTi/^Sfl}figkFK(*%ffHt5/-c*lctt. Wt5 
CDR^tSv77 : &/^P-t;Hr[{*©F R£075 

[0 0 5 7] i!cD@W©fc*fcti, v7X*y^n— t 
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KhWS-4tftft:OViB«OKtfOSS8i:a:«k hV« 

77 hCENETX (Software Develo 
pment Co. , Ltd. ) Sffl^WWS- 
4ffitt©L«ftlFHM©VllW*, National 
Biomedical Research Found 
at ion (NBRF) Or-i»^-XtMtfJ?tl*1" 

^TOWnok hovi««i:Jtljl[tfc. • 

[0 0 5 8] V**WS-4*ift;©L*VW*H\ ffla 

(Watanabe, S. ?n Hoppe — Seyle 
r* s Z. Physiol. Chem. 351, 12 
9 1- 1 2 9 5, 1 9 7 0) ©LfcVgiElCgfcSHHl, 
Tfc^ 6 9. 2 %OH-tt*H¥ft-r*. -7a, WS- 

JtKtC*5l/>Tt b*xttVDH2 6 (Bu 1 uwe 1 
a. , L. 5>> EMBO J . , 7 , 2 0 0 3 - 2 0 1 
0, 1 9 8 8) KfitSflaLTfeO, 7 1. 4 %©|1|- 
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* [00 5 9] -HftWfc, V7XVSS^757WJC0 
thV«g«©757«^ijK«-r«|B|-tt«, V7XV 

v7XW S - 4 Sift© viS«^k b VHMlc^tcttM 

«ftftistt<DiaiH%/»i* , rsfei&K:T'>7ws-4ov 

*M*fc MMW* (humanize) Cfc#S#T* 

[00 6 0] v9XWS-4Si{*0Vfc«*2e»K:, K 
10 abat, E. A. £k (1991) Sequence 
s of Proteins of Immunolo 
gical Interest. Fifth Edit 
ion, U. S. Department of Hea 
1th and Human Services, U. 
S. Government Printing Off 
i c efC«J;9£S£ft3fc YVWW79i\r--f<»ziy 

*©IS£*8 1 £*T„ 
[00 6 1] 

*20 



*1 ^**WS-4©V*!ltt©FR£, «*O*7'y;U-y(0t h V 
A. L83VfI«tC*5tt« FR 



HSG I 
6 4.4 



HSG II 
5 1.3 



HSG II! 
5 7.3 



HSG IV 

5 7. 5 



B. HISVffi«K*;tt« FR 

HSG I HSG II HSG III 

46.9 40.9 62.3 



[0 0 6 2] V*XWS-4tft*©L8V«B*0FRtt 

t h Lmvmmwfvn-? i (hsg d ©fr© 

3>-fey9-XEJIJ»Cfit,«ftlLT*»3, 6 4. 4%©|RJ 
-ttjWSFftt*. v7XWS-4©HgfKVH$© 
FRttfchHMVffi*©-*?^!/-:/ Ill (HSG II 
I) ©FR©ny-ty9-xBE5iJ{c®tliiKLTfcD, 6 
2. 3%©H-tttffcft*5. 

[0063] iiti&oejRii. mntbmtm® 

fr&tf&ftfcfeSfcSftLTfetK t: bffittHAU*© 40 
L^VTOit hL^V^©-9-7y;U-7 ndBU 
*LTt MaftVDH2 6*©H«Vlig«HkhHav 
ifi«©-9-7^1/-^ IllfcRtS, fHftKfc: r-WS-4 
ir[f*L^VfH«©SIt©/ci6(c(i^77*;U-7l (HS 
G I) K«*3t:bL«V««*£fflU *LTiS8?fi£ 
fc b W S - 4 tfittHiSK Vffim<Dm\<DfctbKm77/\> 

-7 in (hsg no icmtzthtmHmvmm 

fflv^©^S#T*$53o 

[0 0 6 4] «atHaft:LfflViB«fc©Jt«Kte^ 



©•9-7^1/- 7" I©l$$*T*<&St bjnftRE I©L 
•VjMdttattLT^fc. lot, B$fi£fchWS- 
4fiiftLSVffi#©gitfcl3^TRE I©FR£{£fflL 
ho RE IKS<clft5©t:bFR*Ktt, HI ©t b 
R E I (Palm, W£>, Hoppe-Seyler' 
s Z. Physiol. Chem., 35 6, 167 
-191, 1975;Epp, 0. ?>/b i ochem 
istry, 14, 4943-495 2, 197 5) (C 
Jt«L.T5ffl©75/tt (ffiK3 9, 7 1. 10 4, 1 

o 5Rri i o 7 ; «2*#Rg) offia*«Sfi-r*. 

[0 0 6 5] mcm%7=./m$m,iK a b a 
t, E. A. P. ( 1 9 9 1 ) ©fMMcS-^T^a. ffi 
■ 3 9&ri7 1 £*5tt5 2<B©75/&©g{fc{i7')/ b 
CAMP A TH- 1 Hfit#©L«VfBtt©F Rtffcfctii 
•r*75y|tfc:t)ifS^bTS"Dfc (R i e c hma n 
n5>> 1 9 8 8) 0 K a b a t (1991) {C*tl 
tf» F R 4 4>©3<I©75 7$©g<fc (fiifi 1 0 4, 1 

0 5&rii0 7) fifflok b k L«fr&©j«SSfcg^ 
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[0066] fHS»SkhWS-4Bi(*L|gVlfi«0 2O 
Ort-*Ja yZm+Lfco l-C^-i/'aVRV L a (C 
*5^TH\ FR(if|«hhCAMPATH-l Hfixtt 
*[CfflE?3R E I (Cl< FR (Riechmann 
5. 1 9 8 8) fclisl— t?£!K *LTCDR{iv*XW 

S-4tt(*OLavS«tfiOCDRi:^-CLfco IS- 

OM*-i/* 3 yRVLb«RVLa(Clt, thFR3 + 

OttB7 lKiatfSTSyttlfliO^aiC-r*. Ch 

o t h i a, C. J. Mo 1 . Biol. 196: 

9 0 1 -9 17, 1 9 8 7lC£*)fem2tlZ>C°t<, M 

S7 lttLavjS«©CDR KDflBPW (c a no n i 

c a 1) $)gWK*<&£o * 

£2 ffltttt hWS-4 L«V«*Q>Rtf 



(13) fflHW 8-2 1 7 7 9 9 
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* [0 0 6 7] C0ffi»O75/Bl4L»VFB«<DCDR 

WS-4fiii*LaVllfi«ORVLbKH3^Ttt, (4S7 

2tt, ^fXWS-4tt#OLHV»«, SlAkhC 
AMP ATH— 1 Hffi#*T'0<£JB0fc»K**Sftfc 
RE I <DF R (Riechmann?), 1 98 8) 

k h W S - 4 ttft© L §1 V fK© 2 MO; t- j; 

[00 6 8] 
[*2] 



10 



WS-4L 
RBI 
RVLa 
RVLb 



1 2 
12345678901234567890123 
D1QMTQSPASLSASVGBTVTITC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVCDRVTITC 

FR1 



45678901234 567890123456789 
RASE1IYSYU WTQQKQCKSPQLLVY 
WYQQKPGKAPKLLIY 
RASE1 IYSYLA WYQQKPGKAPKLLIY 



CDR1 



PR2 



5 6 7 8 9 

0123456 78901234567890123456789012345678 901234567 

WS-4L HAKTLAD GVSSRPSGSCSGTQFSLRISSLQPEDPGSYYC QHHFGFPRT 

RBI GVPSRPSCSGSCTDPTFTISSLQPBDIATYYC 

RVLa NAKTLAD CVPSRFSCSCSGTDFTFTISSLQPBDIATYYC QHHFGFPRT 

RVLb Y — 



CDR2 



FR3 



CDR3 



WS-4L 
RE I 
RVLa 
RVLb 



10 

8901234567 
FGGGTKLBLK 
FGQGTKVB1K. 
FGQGTKVBIK 

FR4 



[0 0 6 9] & : RE 1 <D F RBil«t h C AM P A 
TH-1 HmftWzm%n%t>(DT'&2> (R i e c h 40 
mann5>, 1 9 8 8) 0 RE I £> F R %><D 5 flSOTIS 

75/SS3ttK a b a t 60£»CJ:«t,fl!>?fc4o 

V^XW S - 4 Sx(*©H8[ VS«*0 F R 

7*111 fca*«fchH«VlKJ»C«fcSHKLT^* (3 

Do 

[00 7 0] v$XWS-4fiifl;®H«Vta«tt, KSfl 
©khHfcVfBWfcOJttfcfcfe^T* FRlfr€>FR3 
*T?Mu fchH«vfg*0-!W/i/-7 , ni MAN 50 



T*Sk h#[{*VDH2 6©H«VfiSS (B u 1 uwe 
la, L. 5, EMBO J. , 7, 2003-201 
0, 1 9 8 8) KfttSHHLTI^fc. F R 4 fcOl^T 
tt, VDH26CFR4 ©ffiWW&frfC&oT</>&fr 
ofcfci^ ^7^b-7lll fC«TSkHnft4 B4 
(Sanz, I. ?> , J. Immunol. , 142, 
8 8 3-8 8 7, 1 9 8 9) <0FR4O7 5y«E5>J% 

k h w s - 4 mvHmvmmmmrcmmt l 

TfflL^Co 

[00 7 1] S«^khWS-4tr[{*HavSa^(D8a 
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Ttfc^T, thFRl, 2Rtf3«:t hfii{*VDH2 
60FR1, FR4tefcFtr[ft4 B4<DF 

-4ft(*H«VW«OCDRi:|B|--p**o a3*<ktf 
4fc, vWWS-4S(t«DHiV« «Dt:bm* 



(14) «fDB¥8-2 1 7 7 9 9 

26 

*<*VDH26£>FR 1-3, Mrtft 4 B 4 <0 F R 4 fe- 
et: tf SIM k h W S - 4 tfifc<7) H m V ®«0 8 SI» * 

[0 0 7 2] 
[S3] 



1 2 3 

123456789012345678901234567890 12345 

WS-4H EVKLVBSGGGLIQPGDSLRLSCVTSCPTFS DYYLS 
VDH26 BVQLLBSGGGLVQPGGSLRLSCAASGPTFS 

RVHa-h BVQLLBSGGGLVQPCGSLRLSCAASGPTPS DYYLS 

FR1 CDR1 



WS-4H 

VDH26 

RVHa 

RVHb 

RVHc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 



4 

67890123456789 
WVRQPPGKALEWG 
WVRQAQGKGLBLVG 
WVRQAQGKGLBLVG 

W- 

p 

P w __ 

PP W- 

— --P-A-W-- 
P 

w- 

PR2 



5 6 

012ABC3456789012345 

L1RNKANGYTREYSASVKG 

L1RNKANGYTRBYSASVKG 



CDR2 



[0 0 7 3] 



30 «4] 



(15) 
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SWfltt KWS - 4 H®V«B«©8St (8300^4) 
7 8 9 100 

67890123456789012ABC345678901234 567890ABC12 
WS-4H RFT1 SRDDSQS1 LYLQMN7LRGEDSATYYCAR BNYRYDVBLAY 
VIH26 RLTI SRBOSKNTIYLQMSSLKTEDLAVYYCAR 
RVHa RLTISRBDSKNTLYLQMSSLKTEDLAVYYCAR BNYRYDVBLAY 

RVHb — - - — - 

RVHc — 

RVHd - — 

RVHe - - 

RVHf - - - 

RVHg -P -- - -- 

RVHh -F 

FR3 CDR3 



8ra¥8-2 17 7 9 9 
28 



WS-4H 
4B4 

RVHa~h 



110 

34567890123 
WGQGTLVTVSA 
SGQGTLVTVSS 
WGQGTLVTVSS 
FR4 



a : RVHa~h liRVHa. RVHb, RVBc. RVHd. 
RVHe, RVHf, RVHgRC^RVHh-£*-r= 

75 /KS^Ii Rabat ^©^«JC«fc 



[0074] wmt±m=Afimm£3=i2. 
m& t h w s - 4 m v mmmzmm 5 \cm 

anso^-ti^noa-z^-^a >£3- K* 5 D N A % 30 

infMQ"Hiivig$<D^-v ; 3y r a j o^»dna 
e w IE l ^ 7 5 y ws&\ z 3 - k l t i ^ c t z mm 

Taj ©E?iJ£E?'J#*f : 6 2tC, i§1$f£fc hWS-4 
ftttHMVlHW-373 > r a j ©E?"JfcE?iJ## : 3 
8 fc^to 

COO 7 5] S«lSkhWS-4fiifl:VfiS«Ofl!!OA- 
^3y*3-Kt5DNAtt, Taj % 

USE. aajntvapcR-ggBtaa aamm 40 

ann, M?>> Nucleic Acids Re 
s. , 1 7, 5 4 0 4, 1 9 8 9) fcfc-f fr*£B**D 
*fcfla*ffl^Ttf»Lfco S«lSkhWS-4ti(*V 

4#iftL§itVl?|$£> 1 -oVMrn^-'Ja y O^-i/a 
y TbJ ) *3-Kf*DNA*ftHU ^LTiUM 

t h w s - 4 ftft h §8 v fia^o 7 a^o iSioo/ s; 3 
y 0*-i?a> rbj , r c j , rdj , r e j , 

r f J . r g j m ThJ ) fcn-K-TSDNAfcfni 
LTCo 50 



[0 0 7 6] tnscjiiQ^-v'ayii, s-^-s? 
5 y ^ss^jcd c n 5 (owmzmtn p c r ggs§58*ffl 

l^T D N A K?IJO«llll*SH*iT 5 C K «fc 9 »J8S tl 
fc. D N AB9JK < &Bft2l'fc**A-f * P C R 
-AWSft7c„ HIOPCRSISCIJI*, PCRM, 
***n->{fcU *LTSEJiJito£tTDNAE5>J*0 

bWS-4ffi{*L«VilS*/<-5>a;' TbJ «J£E 
W§:6 5fC, S$j£k hWS-4}ftftHf|V»<; 

-^'3>rbj , r c j , rdj , r e j , rr j , 
TgJ , rhj o*n^noE5ij*E5ij## 4 1, 4 

4, 4 5, 4 8, 5 1, 5 4, 5 5iCfjktc 
[0 0 7 7] SttJ5l£fchWS-4Sii*V««<D«$0^ 
— >"a V<DD N AEJUfcCMRSfc J: DttBLfcffc* jf 
^filck hWS-4ftif*vai«%3-K , r5DNA!fe, t 

m^m^^-^7^u--y{fLrc 0 bps, nm® 

t HWS-4*ift:vaLiB«i&3-K-r*DNA%l: h 
L«C««*3-Kt*DNAE5lJK, HflUSfchWS 
-4fii{*H«VlS«*3-KtSDNA*t rC y 1® 
ttfc 3 - HI" 5 D N A m\ K Ztl?tlW& L fc. 
[0 0 7 8] &fc?S»j*fc h HVlW(;w;gy 
Taj Tbj H^V^S-^a > Uj 

~ ThJ <D-f^T£>ffl£tf£ fc h I L-8^0lS^(CO 



(16) 
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Lfc/WaV r a j $fc(i TbJ i:H|^->* 3 y 

r g j tzthX'f&zmnmt tm (rvl 3 /r 

VH gRXjR VLb/RVHg) tf*.*7WS-4 jftft 
[0 0 7 9] fcM L-8-E»***5iW0**7fii{* 

Rmmmifes mtmm 
& mmmm, ma*mmmm%mt&c io 

fctfT**. »Sb<tt, vifittXtiS* 
/$ntt«'*¥Lgi«, tf C 0 S C H 0« 

[0080] cneo*^ muRra-?0££4)fcft 

Aff, k F 'iMhttiatjfrzmi (huma n 
cytomegalovirus i mm e d i a t e 
early; HCMV) -fu*-*-%1ffl+&n& 

-OWttt, HCMV-VH-HC yl, HCMV-V 20 
L-HC jc^tf&?K p S V2 n e oiC&*t5t><D 
(BK&HtbMWO 9 2- 1 9 7 5 9 tf#$ft 

So 

[0 0 8 1] ^©ffit+lgWKffl^SilfcO-pt 
6RHUW«IBK»»*aeF5SH©ynt-#-i: L 
T(i, U hnCr^/l/X, tfUtf-v^-fVl/X, 7r/7 
-fyl/X, S^TVTVJW^O (SV4 0) 5S®7*;1/ 
x7n;e-#-, fesvsi, t F • #D^7°^K • f-x 
-y-in>y-> 3 y-77^ — la (HEF- 
1 a) ^<D"i?Li)tl?fflflSi*<D7 P 0 ; Er-^-^ffl^ntf 30 

Mul 1 igan, R. C. 5><D#}£ (N a t u r 
e, 2 7 7, 10 8- 1 1 4, 1 9 7 9), HE 
F - 1 o^ot-*-*ffiffl-r5«^tt, Mizush 
ima, S. ?><7)7?S (NucleicAcids R 
es. , 1 8, 5 3 2 2, 1 9 9 0) iCVtZimMtZ 

[0 0 8 2] ^EOfci&fcSfflfc^nt-^-offi© 
SttWiHEF-l a7'n*—*-T*;&3o CcD/at 
-*-£#Wt5»^#-(;:«HE F-VH-g y 40 
lRl/HE F-VL-g k (Bi)*^*n*. $S!S 
,^LT«, #'J*-v7-r;l/X, 7tV7^;UX, S 
V4 0, ^^u-7^^1/X (BPV) SlOfijfoDD 

5. J tffru i/ K 3 ' F =7 yx 7 17- tf&5t> 

ttneoiBttigg^ *5i»**— tf (TK) fifi 

77x7— tf (XGPRT) JBG?, S't KoJHMtE 
H9R (d h f r) !g?*ffl^5C 50 



W8-2 1 7 7 9 9 
30 

C0 0 8 3] gfi-rnff, *5gfp?ttsi\ tun 

C»t«V>Xt/*D-t;l/Stft©L»VilS«RtfH 
«V»£ tti;icSLav«S«*3-H-r5DNARtf 
KH«Vfi|«*3-K1-5DNA%ffi«t5. Ctl6 
H\ k M L-8K»tSk F/v7X^7inttRtf 
SmiSkHSftoffSofci&KWfflTa&S. */?n- 
tmWtLTli, 0J*tfWS-4#fctf&ft6. LIB 
Vg«fi0!l*tfii»iJfMt : 2 6fc;jVf 75/KEM*W 

tx^enmnm : 2 6 , 27 ic^t ? 7 u*?- ke^k 

<fc93-K£lrtV5o 

[0 0 8 4] »tH L-8fcW****7ffitt; 
it, (l) kH«BCtB«Rtfr^Lav»«:Mtf 

fC (2) khH»C®«fttfV7XH«V$i«;fr5lJ! 

tCtie*3-KtSDNA«:M3BOJi»)T*5o 1MB 
k F LilC fMH?«ffitO k F L m C ftM?* 5 C t tft? 
t> ^LTW^tfkhC it *5^ttCA««T*«. tu 
I2k rHi|CWie©t hH«C««T**C fctf 
^LTflJxfcfk FC y 1, C y 2, Cy3fe5l> 
ttC y 4fl8S (Ellison, J. 6, DNA. 1, 
11-18 (1981), Takahashi, N. 
6» C e 1 1 . 2 9, 6 7 1 -6 7 9 (19 8 2), K 
rawinkel, U5>, EMBO J., 1,403 
-4 0 7 (1 9 8 2)) T>h%o 

[oo8 5] **7m<om&<orcibiat2mmmm 
t zmmmmc * § mho t> t t* v 7 7, l g v wt 

Rt/k F LIIC igtf* 3- F* t -5 D N A Z%A,T'f&Z> ft 
Mtiy^y-it- /7°nt-^-^<Dc" 
t fefiMtPflWOt> t T-v7 X HIM VSSis?St>*k F H 
« C 3 - K-T 5 D N A *#AvT'fi!c5^3i^7 * - 

[0 0 8 6] v7XLf!V®^S0 : kFLiI 
Cli«%3-F*-f3DNA Mri'E v 7 X H §1 V fgttURrj? 
k F H §M C 3 - Ft 5 D N A £Jji-©%|H7 * 

[0 0 8 7] *5?WOS^fi!ckFWS-4i5xi*{i, 

(A) (1) fchLfcClW* &tf (2) fchL«F 
R. Rt>*k F I L-8fCflT5V7X*/7P-t;Hn 
f*WS-4 0L»CDR*^1?<a*L»V««, *d 

(B) (1) khHfflClBW, &tf (2) khHfflF 



(17) 
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r, atfk f i L-8{cwt§v->xty^D— fjitt. 

[0 0 8 8] UMB«fc*^Ttt, SuIBL^CDR 
ttEWf: 2 6fc*£ft37$/SW£&oT, tt 
75/SE9J0EH#g5Kfe^T£8Sft575>'» 
E9J**I U iufSHac D R tiiE^JM : 2 7 fc^Sti 

* 7 = j mm\x& o xwcr 5 j msMMwim. 5 t 

&^T£i§2ft37~ /®E^J£WL ! ftiltik F L«F 
RtfRE IfcSt*r*£©?ftD ;MI2thH^FR 10 
1, 2fc*tf3ttVDH26t, FR4(i4B4tfi* 
-fSfe0T<&9 ;MEkHactB«ttkhCKiS«T 
$►3 ;*LT*iEkFH»C«ttttfcFCy 1 flWTNfc 

5o *fc, fflEthHMClMttafchCHlMttfc? 
Tt*<» fcSWtflflEk F L«CW**J:tf/Sfctt 
khH«c ok 5 S>*7-fVF-:7*8£;* 

jakFfr^fcftSltSfci&K:, ftj!akFFR07 = /® 

[0 0 8 9] #3: U^Bttfcfe^Ttt* LEV Wig 20 
2 fcfcl^T R V L a fcS^tt R V L b £ LT*£n37 
XJWm\ttL, H«VE8tta3tiJ:tfg4lcRV 
Ha, RVHtK RVHe, R VHd> RVHe, RV 
Hf\ RVHgXtiRVHhfcbTjfrSft^S/SE 
WfcWtSo HEVfB«F R 24>04 1 ft07 

5/K^7nyypfeStli:, |W|4 7\i<D7^ /SWF 
, )7h77VT°&%Z£, *5j:tf/3:fcttEIFR3*0 
6 7{4<D75y^7x~;l/77^>T'$)^i:t* , iJ; 
<> RVHb. RVHd, RVHe, RVHf, RVH 
gX.ltRVHh£LXm2tl57S./mm\mt5t> 30 
OtfiDffSUN, COS 5, RVHgtfHEVEWi: 

[0 0 9 0] S«fi!ttiifl:0«jfi©fci&k:tt, 
8^**-, 1-&fc>^xy/Ny^-/:/nt-2-&0 
c'i: * 8£MMMfc * 5 WPOfc t KWtiaSLfcS 
*JSkFLa*3-K*SDNA*SA/aS5»«''<* 
Rtfx>/\ytf-/:7D*-*--£0c:fc*381 

mmmm*>£\zMfc-mLm®tfiL\L f wm?- f 

1 5 D N A *SA,?JSS 1 9 -O058^f * 8 
t5o cn6<0«S^**-*ffll>Tiffi?IJSaifi 40 

OC*fc£fi±MS£|E]l$JBSite&U ZLTcmmk 
Wit iiMW e#XttW y- k* F n Ttg* UT 

[0 0 9 1] gfltjgk HB*3-F«D 

NA&tfB*jffk FH«£3-F*3DNA£JJl--0E 

- k* #Xtt-< y - k F a T'tg* L T S ft 1 1 3 nffifc t 
XttSffiflk FfittMi, ttBfcftoT, E*fcf7 , PT>f 50 



1#D8¥8-2 1 7 7 9 9 
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[0 0 9 2] *«WO*^7L«Xttilflliai:FLJBfi 

h a i: * c i: »c «k d ^ftstft^a-r a fc & 
icmtzc£tfx>%z B mmz*%m<D**7mx 
awEs t f Hat* l a t c 1 1 * o 

^xlevec 3*jSk f L«vjgi& v^xHav 
&tfHfluakFH*v««a:, smx&% 
\LY\i-%£^tmw.xtb*), znmtix, 

X«E0SB«£©«£g&«i:LTEE, &K£3?£ 

Lxmx&%£%z.ibn5o tit, *%w<DL®vm 

8CDRfttfHEVfig«CDRtK ffiHT-feS t 
F I L-8 t^tSSP^T'^O, *ftg{*t L-TXti 

[0 0 9 3] *»H0V**L*VS*fc3-F , 'r*D 
NAtt**7L«*3-Kt*DNAXfcl:fSEj*k F L 
E*3-K**DNA©ftE©fci&K:*rfflT*3. ^8 
KV**H«VE«*3-F"f3DNA(i*;<7HE* 
3- FT S D N AXttS*«k F H«*3- FtS D N 

A0feii0fci&fcWB?**o sfc, *»w©Lav^ 

KCDR^a-F-rSDNAttSfll/ak FL«Vffi«* 
3- F*t5 D N A&CFUMSk F L«%a- FfS D N 
AOfflSOfefeKWfflT?**. 
[0 0 9 4] PI«K*aWOHavlS«CDR*3-F* 
t«DNAttS«lfik FHavffi«%3-FT*DNA 
RtflS(l«kFHjH*3-Kt-6DNAft»Ofc«)lC*i 
ffl-e«5o *e.{c«, S^figkFJnftOF (ab' ) 
! , Fab$S^ttFv%, Xtt, HMfttfLMOIIP-- 

B i r d, R. E. 6, T I BTECH, 9, 13 2 — 

1 3 7, 1 9 9 1 o 

[0 0 9 5] ^y^/l/f-x^yF vfi, k F I L — 8 

wtssfijdck Fst(*«Havis«fc L«vffi«*ais 

lt^^o coyy^i/f-xfyF vtcfe^T, h»v 

y^-^tTl^^nTI/^ (Huston, J . 
S. 5), Proc. Natl. Acad. Sci. U. 
S. A. , 8 5, 5 8 7 9-5 8 8 3, 1 9 8 8) „ 
[0 0 9 6] yy^Vl/^xfVF vK43lj-5HavS« 
tecfctf Lava«(i, IflMk FStf*OH«*J:t/L« 

K*ftfi»JfcbT, BEWt3 8, 4 1, 4 4, 4 5, 
4 8. 5 1, 5 4, 5 5 0^-fftM:Ett075/"8E 
5>JA^ftSHEvai«i:, E?iJS^6 2, 6 5<D^?*l 
6^tE«©7 5 / »E?IJ*> 6 * * L » V ««*^A,T4 

*s/>^uf-x-fyF v*we>ns (wo 8 8-0 1 



(18) 
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6 4 9*#BB) o cneoVffiWtt, #$L<«t, ^7° 
-fcl/Ctt* miiTSSmi 2-1 9«S3b^45tt 

to-^m^yf-K^ffli/^ns (WO88-0934 

4 *#BR) o 

[0 0 9 7] ^Wi^>Fv^-Kt5DNA 
tt. MIBIBMOfgttJgl: hfiiftOH^S/cf±, HgVft 

*3-K"r*DNA*»si:u ^nsoE^joss© 

Bra©75/»E?>J*3-F-r*DNA«»* 4 ^OPo 10 
*DNA43<fetf*Oilj«|*#'«?HiS, LUfcJBgSftS 
[009 8] -Bi/^y^x-OF V&3-F 

t5DNA*MM^nntf, znzz^tmm^t 

[0 0 9 9] I L-8£tt?3*^}n 

I*, SMthWWWCF (ab' ) i , Fa 
b, F v&ZMti/y?ll?x-yF vO!S^}Stt*« 
Bt5*ffii:LT, E L I S A GNBB£ftft»«tt£ 
m , E I A (SBR*MSfl|i£j£) > RIA GR*fft#ai 
££) a6«v^i3t)t6i#ffi*ffl^*<:i:^-p*s 0 fll* 30 
tf, *^7tS#, WUrtt httiWco^T, B^ftJSEiJ 
£ffi*ffl^**#> ftkF 1 L-8jK'J*n— Jvl/ffifl: 
*3-hLfc7U-HcfcM L-8*»taU CCIC 
kM L-8(c9ts^m fSflttf t: btfitt&i 

>itiv 7**7 7 z-m<ommx-wmLrcm%-& 
mm. p--hu7x-mm^E<ommmmtu 

ttfX'ZZo 40 
[0 10 0] #f§Hfl<Dk F I L-8K*W**;<7ffi 
ffc S^filck hfix(*i3«ktf j eOF (a b' ) 2 , Fa 
b, F v&SWiS/V^l/f-xl'VF vOI L-8-U-fe 

yt-ttiti 1 L-8^iasgi4{i, aurou^ 

tf, #*SJLbDI L-SHrT^-fcWt* I L-8© 
**+«*aM>»WIO*S-«MIUft!t, ±E7 7 -b 

•< k ^a^ftotffliisiBiBiK t & § <t 9 mm t taj^* c 

fc^Tt*. 50 
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[0101]'" iftE-easfcflWbfci L-8fc# 

fflttQI L-8*£tfiSilite»3fc»SHClTOLfc*58 
Ichemotaxis) OHSftg*ff 

mzMffinmnrcJifa mmc rob, p. 

M. <b J . Biol. Chem. , 265, 8 3 11- 
8 3 1 6, 1 9 9 0fC§Et2nfc7j!££ffl^3CttfT* 

[0 10 2] TfIIE©fr***'>;*?-+:"<--«:ffll#**« 

Lfci, i L-8*in*, cti^+y/^-{c^ftf 

[0 1 0 3] *»W<Dk h I L-8K*tf 
ft, B$g/£khffiftfc£tf*<DF (ab' ) , , Fa 

b, f vh^iti/y if/if- x-y? v(i, ^>7*uy 

UHRrt&Sif, ffilfcrt&S^ UKrtffl^ & 

- (nebu 1 i ze r) fc«fc Qmmmit Lxm 

SU ^IMfK =k OaftS^fc** 1-10 0 Omg/body 
T?* 0 , 1-1 Omg/kg/lO^SiJffll^SJRt-5 C t 

[0 10 4] *»f|80kh I L- 8 (C#t"f 3**7*51 
ft> Slfi!ck hmi*fe<tt>*^(DF (ab'),, Fa 

b, f vjfes^tii/^/i/fi-yF vB, mmzti& 
*ns„ rctx.^ ai*fflisa<ittai!*nfckh i l- 

8(cWt§**vm fl«liakha(W3J:tff-OF\ 
(ab'), , Fab, F s hWt'yy 9 )W x-y 

fv^ ii^ij, «*tf, m&m, wmw&EKtm 

L, f-tlKBaiWiffK BfS*tf» Tween80, -tr^ 
kFiM)f7yl/75y (HSA) &if£to*fcfc<a 

Ttt, fil7;l/3-;l/Xtt», 0i|A(fv>- 7H 
[0 10 5] 

ww-r*^, cnK«i:t)*»wo«Bi^isstti*to 
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tH L-8fcfltSV9X*/*n-/;l/ffift<DPlg 
««*3-K**DNA*#©ttfcLT*n-n:/4a 
ft. 

[0 106] 1. £RNA<Dtl§a 
/vf7y K-vWS-4fr&©£RNA«\ Chirg 
win, J. M. Biochemistry, 1 
8, 5294-529 9, 1 9 7 9(C J: 9E*£tlT^ 
*»{t-b-><>^ffig^EjS^ji**liftTSI8Lfco t 10 
ftfc-fc, l x l o 7 ®<djU7>) K-vw s - 4 ©ilfflfla 
*2 5il©4M^7-^y^*5'7*-h (Fu 1 ka 

a&SfOS. 7Mig{fc-bv"7A®?£!±fc:«SU * 
tcMBeckman SW4 0n-£-4>T*3 1 , 
OOOrpm (CT2 0°CT ; 1 4 B$Bj&C#Kt 5 C t £ 
9RNA£i£S8;*-eft„ 

[0 10 7] RNAttim$8 0%X*A-;l/|Cj;i}ft 
#U 1 OmM EDTA&Q'O. 5% 

£>'()Wj]/Zii/>&i-hVVL%%%tZ2 0ttNl Tr 20 

is-HCl (pH7. 5) 2 0 0ft lfffCjSHPU •tU 
T^tUC Protenase (Boehringertt 
») *0. 5ig/mlfc&5£$fciSi|[l0fc», 3 7°CtC 
T3 0»i»iS«t>T-r>*a^- b Lftc ?g£tl£7x 
/-/Pfttf^nn^b^TfttlBU ^LTRNA£x# 
/-^TtaB«*fc. RNAftlB**li> ED 

TA*£*TT5 1 OmM Tr is-HCl (pH7. 5) 
2 0 0/t 1 fCfgfi?Lfto 

[0 10 8] 2. *yfeV$>+-RNA (mRNA) © 

jam 30 

v«>Xt/^n-t;Hn(*WS-4 H«%3-K-r5m 
RNAfcttttitSfctf), Fa s t Track mRN 
A Isolation Kit Version 
3. 2 (Invi troge nttID *ffl^T, 
amcB»o*ffilcai/\ ±El. ■pfffetifc^RNA 
Wpo 1 y (A) Iv'f^SmRNA^miL/c. 
[0 10 9] 3. -*icDNA©^)8 
cDNA Cycle Ki t (Invi trogen 
tt«) fcffll^T, *©«^»KE«0*tttttV\ ±E 
2. T*f#5>nft#J4 0 n gOmRNAJ;0-*lc DN 40 
A*£#U v$XH»VtE«£3-KT*cDNA0 

NA^igUfSftfefC, ftl 0 ft g<D±IE£RNA£D 
-#81 c DNA££jj£L-ft 0 

[oi io] 4. jattnfgfHWfca-Ktsae^op 

c Relets tin 

( 1 ) V7XHgfV®JS«£3- Kt* c D N AQJiffi 
PCROftft©^7i'7-tt, E5U##: 1 3-2 4 t 

MH V (MouseHeavy Variabl 
e) 7"7-l"7-l~i2, RtflEWft^ : 2 51C/TTM 50 
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HC (Mouse Heavy Constant)/ 
7^7- (Jones, S. T. 6, Bio/Tech 
nology, 9. 8 8-8 9, 199l£<£fflbft„ 
[0 1 1 1 ] P C R®Wi 1 0 0 ii lit, 1 OmM Tri 
s-HCl (pH8. 3), 5 0mMKCl, 0. 1 mM d 
NTPs (d A T P, dGTP, dCTP, d T T 
P) , 1. 5mH MgC 1 2 , 0. 00 1% (W/V) 
My^y, 51-7 b<DDNA#D If Amp 1 i 
Taq (Perk i n Elmer CetusttK 
0. 2 5/iM©EWf : 1 3-2 4fC^tMHV7 p 7 
^7-OH-3i:l. 7 5 /i Molest*! : 2 5(C^ 

tMHc^7-rv-Rtf±E3. n#e.tift-*tic d 

NAjgftl. 5(il^WU MHVl-^^v 

-©^^to^TgiJ^tcffliitft., cn^5 0/x i os; 

hfi T'So fcft, 9 4 tOfflJWfififc T 3 »B* LT*IC 
9 4 "CfCT 1 5 5 "CfCT 1 #Hfttf 7 2 "CKT 1 
#Hk C<DliffT«Lftc COfflfilM^l/fcaOEl 
EfcLfcSK K{5?g£&£Se.K7 2°Cfi:Ti o#HK 

[0 112] (2) V*XL8VlSitt&3-K"r$c D 

n AoiQifia 

PCROfcftO^-fv-fcLTEyj*^: 1-1 IK 
StMKV (Mouse Kappa Variabl 
e ) Tvf V- 1 - 1 K RlflEWS^ : 1 2 fcjjVtM 
KC (Mouse Kappa Constant)/ 
7^v-(Jones, S. T. Bio/Tech 
nology, 9, 8 8-8 9, 1 9 9 1)£f£fflL 

fto 

[0 113] cDNAOJifili, *n?no. 2 5/iM 
©MKV/5-Yv-g^)il3. 0/xM<DMKC77-f 
V-*ffl^TJt«Lfcj&*fiH#*T, BUE4. (1) |C« 
v^THjiV®«ie?OJi«fQ^TE«LftOi:Pi: 
7?ffiK<fc0±E3. Tl#Sftft-#®c DNAjg®2. 
0 \i 1 *^lS(B%fT*ofe. 

[0 114] 5. PCR4<S»of3»fe«J:tfWrmt 
WE© «fc 5 fc t T P C R m\z <k t> if ti L ft H » V @f 
J:tf LfflV{gtt*n*ft®DN AHrJt* l . 5 %<6ii£ 
7#n-X (S i gmatS) «ffl^57if0-7W 

nmfcmz&K>ftmhrco #m 5 odpsohsid n aist 

frfc$4 0 0bpgOL^DNA»rlt^Wt57^O- 
^m'tl^Df^ *LT6 51CKT5»IB»B 
^Ui6. "tLXCtlt^mOZm EDTASt>*30 
OmM NaC l*#Wt5 2 OmM Tr is-HCl 
(pH7. 5) %/lDx.fto 

[0 115] C©g^*7x/-d/fttf*nnjtwl/A 
fCcfcOttmL, ^LTDNA»iK-^x^y-;U«(CJ; 

*UT 1 mM EDTA£-§£f5 1 OmM T 
r i s-HC 1 (pH7. 5) fcjfflgbfc. 1 OmM 

MgC h 1 r--;l/£#Wt 3 1 

OmM Tri s-HC 1 (pII7. 9) %T'53.~v h<D 
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MHfifJRXma I (New England BioL 
a b st±M) *ffl^T3 7tCT3^HJfiftbfco * 
K, 4 0a^7hcD»^Sa 1 I (SiSSttS!) til 
*D3 71ClCT2l«Bil?fl:U *LT£-f 3 ONANI- 
ST, 1. 5%fg$l£7#n-7x (S i gmalil) £ffl 

[0 116] DNA»rfr*^*t*7i!fo-^M-*«0 
«9*LT6 5tfcT5#IHi8»-t»-W&, ^LTiint 
|H|§^02raM EDTA&tf3 OOmM N a C 1 
•f5 2 0mM Tris-HCl (pH7. 5) *toktz<, 10 

^LTlmM EDTA£t£-f3 1 OmM Tris-H 
CI (pH7. 5) KjgjRLfc. C?L"c\ v->XkSL 
« Vffi«*3- FI-^iBG? *^/u-efi85 D N AKrK\ 

DNAKfi-*£*Wfe e ±IHDNA»fmilr^-fnt)*0 
5' »CSa 1 I U ^tT^cD3' * 
ttfCXma I &*$tt«?rr*. 

[0 1 1 7] 6. &g&tfl£SlK& 20 
±EO«fc 3 K LTW«LfcT»>X*'y/<S L«Vfg«* 
a-Ktsae^J&^A/TJSSS a 1 I-Xma 1 D 
NABrfrflO. 3 fig*, Sal I , Xma I RXfj^fS 
■ft*07/l/J&U7*X77*~ tf (BAP ;3ffl3fitt 

to Tm-rscttcfcoiasib/cpuc 1 9^*#- 

(SSjittS) fiO. DN 
A 'J t? (G 1 B C 0 BR LttHI) RXSffittO'^y 
77-££tfr*55l5B»*-p, 1 6XiCT mf$B.f& 

co 1 1 8] 5 ft 1 <D±Kmmm%vs**ffimD 30 

H5aCDay^7-yhmM (G I BCO BRLttil) 
5 0^UC*D*, ^LT£<D«e£*k±T*3 0#Pt§, 4 

2 TCKT 1 ftffl? LTStf*±T? 1 #nnmifc. *^ 

TM 0 0 ft 1 CD2 x YTJgitiJ (Mo 1 e c u 1 a r C 
1 on i tig : A Laboratory Manua 
1, SambrookSx Cold Spring H 
arbor Laboratory Press, (1 
9 8 9) ) £Jn*, 3 7t(CTlB#^>+a^-hb 

/cSh 5 0 ft g/ml<D7>ei/'J v wmsstom * 

tSt52XYTlKBilS(Molecular CI 40 
on i ng : A Labo r a t oryManua I, 
Sambrook^ Co 1 d Spring Har 
borLaboratory Press, (198 
9) ) ±CCO*fl|«*S*» 3 7°CKT-^y*a 

CO 1 1 91 ^ CORGfflRV-rt-fcLTX-Ga 1 
(5 — b romo — 4 — ch 1 o r o — 3 — i ndo 1 
y I - /? -D- g a 1 a c t o s i d e , SfijSttS) 
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5 0 ft g£t*PUco C<OJBKIgSM*«\ 5 0 fig/ml 
©7>£5"J;/**S* *2 XYTJSMSl 0ml*T*3 7 
1CfcT-«ig*U ^LTCcDigMreK Q I AGE 
N plasmid mini k i t (Q I A G E N 

FDNAfcfSfiLfc. 
CO 12 0] C$l/Ote>tlfc» /vfT* 1 ; F-VWS- 
4Cft* , T*v»>XicS!L«ViB««r3-K-rSiie : F 
*^Wf57'7Z5 F£pUC-WS 4-VLt^b 
fc. ^@3>'tfry HB^J M 1 0 9*fflt^ftjfi* 

-4fc4*-r*vj;xHav8ii«*3-F-r*ae ; ?* 

*ftr*77*5K£S a 1 1-Xma I DNAS&rJt 
fre.MU fUpUC-WS4-VHt«*Lft. 
[0 12 1] mmm2. DNA(D^»S?.?H(Di»^ 
miieo77X5 KtOc DNA3- HMKOttSGM 

->-^xy7/7^-7-J:LTM13 Prime 
r RVfccfctfM 1 3 Primer M4(S#tt 
SffliittS) > gWDNAi'-^xytf- (Appl i 
ed Biosystem I ncS) fc<£l>'T a q 
Dye Deoxy Terminator Cycl 
e Sequencing Kit (Applied 
Biosystem I n C$0 fcfflVT, t—ti-fa 

5 FpUC-WS4-VLK^£ft5v7XWS-4fiT; 
(*OLigV®«%3- K-r«l£?4>ttftE?>J&E?y# 
2 6(C^fo 75X5 FpUC-WS 4-V 
HK^*tl*T«>^WS-4|ft#©HHVllW*3-F 

ro 1 2 21 $fttffll3. CDRfl&fr 
L^tfH«©V^0S#««3m;l:, S^fclBtttt*: 
WLTfcD, *ft J fft4 0<E>7l/-A7-^##30 
©«RraiB«» 0-5ffittttft£ffiU (CDR) (cckOil 
JSSftTl^So 7b-A7-^<075/»K5<Jtt, Jttt 
Wfi<«#£ftT^«tf, -73, CDRStt©7 5 7lt 
E0J©£Stttt1Il&T»^ (Ka b a t, E. A. 5, 

TSequences of Proteins of 
Immunological InterestJU 
S Dept. Health and Human S 
ervices, 19 9 1) 0 

[0 12 3] LOS^lCl^t, kF I L-SiCti 

mK a b a t i»)ff/S$tlfclfi(*075/KB5»J 

*) c d r tsi§s*g 5 Kijtr* < as ufc. 

[0 12 4] 
[*5] 
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■7-5XWS- 4 K(*©L«SVfi«ttiiO ! lcHffiV<S«+©CDR 

■fyTslV E?'lS<f CDRl CDR2 CDR3 
PUC-WS4-VL 26 24-34 50-56 89-97 



PUC-WS4-VH 27 ; 

[Q12 51 mtmA. »P->{KcDNA<0%Sg) 
SIP, ^)(7WS-4fitt^) 

m.o*-mm. 10 

**7WS-4ffitt££S*5^**-£ftS!*5fc 
46, L«&tfH«VfB«"*3- 
KtSc DNA^n->pUC-WS 4-VLRtfpU 
C-WS4-VH*PCRi£KJ:!>liE»Lfco *LTH 
E F^W- (fjie, WO 9 2 - 1 9 7 5 9fttfBI 

[0 12 6] LlSViH«©fci&<J!)&2f77'l'V- (ffijlj 
HH§ : 2 8) RtfHSlVSgtfOfc&O&tfT'^v- 

(EW#^: 2 9) J4, S^OV^OU-^-gETU© 
110*3- K*3DNAK/vf:/y^XLfiOKo z 20 
a k3y-try^XBB?iJ (Ko z a k, M. J. Mo 

1. B i o 1. 1 9 6, 9 4 7-9 5 0, 1 9 8 7) R 
tfHi n d III »JE»{ft**r*5<fc5lcKJrLfc. L« 
Vfm<0tctb<Dffl]7y'(V- (Wm^: 3 0) Rtf 
HHViR«Ofc*60j|(l^^5-Cv- (EJlJS*t : 3 1 ) 
tt, J W*05R«*3- Ft S D N AiS»vf-7'J $f 
-YXU MO, 7.7^*Ft-IE?iJRr>*B amH IM 

[0 12 7] 2 OmM Tris-HCl (pH8. 2), 

1 OmM KC K 6mM (NH. ) 2 SO. , 1 %T r i 30 

tonX-100 100/iM dNTPs, 1. 5mM ■ 

MgCh, 1 OOpmole f'D<D&'? 7 10 
O'ngOlllDNA (pUC-V LXfipUC-V 
H) , fttf2. 5U©Ampl i TaqMMZtfit 

3 i o o n i co p c re(SS£1** 5 o n i ©aafl-ea 

t\ 9 4lCCT3»ia««IoattOft, 9 4°CJCT1# 

[SI, 5 5°CtCT 1 m 7 2°C(CT 1 ftfflWJ 

3 0®fi\,\ llfC 7 2 0 C(CTl 0M^y+^-F 

[0 12 8] PC 1 . 5 %{&M&7iSa-Z 40 

Wfcffl^TffiHU Hi ndlll&tfBamH I"CJ8 

-HEF-VL-gKlC, H»Vffi«tOl^T»4HEF 
a£"***-HE F-VH-g y 1 tCf-JVfft^n-- 
V^t/co DNAEMRSOft, IEU*DNAE9J**r 
f*DNA»r/t;&£tf7 P 77 t $ FtttlWHE F-c 
hWS4L-g/c, HE F-c hWS 4 H-g y 1 tti» 

[0 1 29] COS«^l-7>X7i^i/3y 
*^7WS-4*itt:0-5att58S%e!S"r*/'ci6, HufB 50 
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fffl.^Z-ZCOSMMClS^Tffl&LrCo HEF- 
c hWS 4 L-g K&^tffCH E F-chWS4H-g 
yl£Gene Pu 1 s e r8I (B i oRa dti 
SO fcffli^TxU? hn*u— > 3 yKJ;!)C0Siffllfi 
tC|H]BtJBK^L/co &DNA (10/ig)«\ PBS 
fplxio' IHfi/alOO. 8il©7U3-Hc*P*, 
1. 5kV, 2 5/i FOSltT/^*4*fc. 

[0 13 0] SjBKT 1 0»(HO@fiWKOft, 
h DsHU—>3 >«iasnfc«llfi*» 5 %© y - 7*n7 
Uy7U-7S/)Mlfoii£^rf5DMEMig«?& (G 
I BCOtt©) 1 5m llCliU + -H£ 

jSADUfc. 9 GftmQJy^x^-i/aXD^ ig*± 

3ai^)lK:<kD«iflS«fr*l»*L, BgO. 
4 5(im<Df-fX^7-i'^- (Ce Iman Sci 
e n c ett«) fcTiULfc. 

[0 13 1] E L I S A 

Jxlii|g^SiJ^fc'«J;DmaS9Morc46<OE L 1 S A/ 

fc460EL I SA7V-Mi3JW>»fcLTH«Lfc, 9 
6ft7V-r- (NunctiS) O**!**, «g2 /i 
g/m 1 T-HHft/W77- (0. 1M h 
0. 0 2% 7 -7ft* HJ7A) KSAPUfc* 
h 1 L-8^U7n-t;bfix(* (R&D sys 
t emstttl) 100/i ITBIJfffcU 
(50mM Tris-HCl, pH7. 2. 1 %7v' 
Jfilif7;l/75y (B S A) , ImM Mg C 1 1 , 0. 
15M NaCl. 0. 05% Tween20, 0. 

0 2 % 7'7<fct F- U 720 2 0 0^1 T*7a «j*yf 
©», i!S5 n g/mlSMth I L-8 (Ame r 
s h amttilO 1 0 0 /i 1 fcifebnLfc. 

[0 13 2] **7tm<DWmyy7)\', fcSWiCtl 

ssaa** fee o sttufioJS*±»%iw^#iRLT, 

£$x/HCftl*., ^tifig 1 (i g/m I <07;l/* 'J*7> 

7 r WHHr*%fc h i g c sw* ( t a c ottH) 

1 o o /i l -fy*i^->3 y&tfjftif© 

ft, SHISft (lmg/ml p-zhD7i-yH 
8&) *to^., ^K4 0 5raT©8bfcft£iffl£Lfc. 
[0 13 3] St(*»SilKK:{i, 9 67X71^- F^ZlS 
1 (ig/m 1 1 gGjntt (TACOttl!) 

1 00/t I ■PHlftt, ^O7*^<0», *^vta* 

/1 1 ji g/m 1 ©7/1/* U*X77 * 
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1 OOng-fOtDHF 1 fcHF2, H F 3 t H F 4 



41 

k M g Ctfif* (TAG OttB) 1 0 0 |i 1 ^PA/c 



^y*a^-: ^3>SCfMOi, gSjgffi (1 mg/ £fe#T» 2 . 5 u <D P f u DNA#'^7- tf£3 

ml p-;hP7i-^i, SigmatS) frt*»l?gt9 8 p 1 OP C RS(SilC*Lt 9 

A, 4 0 5wX'<DWt&m\feLfc 0 *0*g* % * 4 °CKT 3#M0«:Rj©$tt©8L 9 4 "CtCT 2»f4 

^5Kf*WS-4 6M L-8fcftgWK:*S£Lfc<:i:fc: 5 5°CfCT2#[ESl&tf7 2 °CiCT 2 ftfiB* 1 *M9frk 

-4mmm£i^mm*Gtzzk.tf7fi®zt\rz [0139] p c R£is$©#t*iastc$&Lfc<D 

[0 13 4] &*5, MfH^57.5 KHE F-c hWS 4 1 0 0 pmolefOOR VH 5' 75 (E5U#5 : 

L-gKttt5«l(iEscherichia c 10 3 6) Rtf R VH 3' 75-f (E5*J## : 3 7) * 

oil DH5a (HEF — chWS4L — g«) > $5 ftg^-l' V-k LTi^DLfd^ P C RSffiSt* 5 0 

<fctfH}E77X5 KHE F-c hWS 4H-g y, *fc /i 1 ©S£ttT'«l/\ *LT 9 4 "CKT 3ftm<D%iW<Dm 

tttffiWlt Escherichia coli JM tt©£, 9 4 °C(CT 1 5 5 °CtCT 1 #BRtf 7 2 

109 (HE F-c hWS 4 H-g y, ) fcLTIlS "OCT 1 #|ffl©4 5^^7l/*fr0\ *LT#fc7 2°C 

ffiK4*X^I^affifilf Sffflff (^M»0 < tf Tfi Jg 1 T g K T 1 0 $HIIK ^~ h t fee 

1#3*§) ¥$6^7£ 1 2BK&4FERM B [0 1 4 0] $4 5 O^gflOD N A»rtt-% 1 . 5 %fi 

P-4 7 3 9, fccfct/F ERM BP-4740tLT «US7^D-7y;I/*ffll,>Tlll!!U H i n d III Rtf 

•7**-"X F&»KSt"£BBfflFf£-**lfc. BamH IKAOJIWkU *l/C*li:H E FSBK** 

[0 13 5] life B«lB)?t:SWS-4*fttt(Oft -HEF-VH-g y \\C>7U--y>fLk 0 EF- 1 
M 20 7^-7- (Ef<J## : 6 6) fccttfH 1 P^7^7- 

S«|jlkhWS-4tt#H«V»«Offl! (E5U#9: 6 7) fcffl^TDN AE9JifcgO& jEU 

SMfc hWS-4*ii*:H«V««*3-K , r*DNA ^H«VlW*fl!>75 /BE5»J*3- Ft* DN ABffr* 

*SJ?Oaifc:tTRtttfc. thM#VDH2 60FR 1 t^7X5 K£H E F - R V H a - g y 1 tftZL 

~3fc±tffchtri(*4 B4<DFR4*3-K***n* f fc 0 $75X5 KH E F-R VH a -g y 1 K^tlS 

netttoDN A^j*v>xws-4fitf*Havja«o mv®m<D7$;mm\is&vmmmmm% ■ 

CDR*3-K*5DNAE9Jtfl*£Sn3«J-?£f|« 3 8C^t. 

/akhWS-4tfli*HaviS«%3-K"f*^ftDNA [0 14 1] ffflffigt: hW S - 4ffittH«Vfii*©&^ 

fciSftLfc -i/*3>rbj, r c j, rdj , r e j, r f j , 

[0 13 6] C©DNAE9K>-Wfn5' fl& Tgj , ThJ *WT©<fc3fcLTft'»Lfc. M—y" 3 
t>'3' ffiiJfCH i n d III BMSSft/K O Z A K 3 y-fey 30 y l"bj (R V H b) & 4 7fiOD-r'»3^h U 7K 

■tfXEJ'J&tfBamH Il»/7/7^XFt-E l7y\Vg.m%& ? fc|»U/fc"eJWl75W V-L T 

W**ti^nf*jtaLT, H E FJSa^^^-fCfflAT* W 1 (E?iJt*f : 3 9) *$J:tfL TW- 2 (E0J#*t : 

ZkolcLTco C9LTg!tLfcDNAE^(5(^H 4 0) fcfflK ffiflffi£$£t*75^----fc LTfiR V 

fc4*©;frL>:fJ**M--fKfc#tt, *LT*C, Cft H5' (E5U3HI: 3 6) fcJ:tfRVH3' OEMS 

t><D*V3?tWf-F<D7-ty?V-ZmtZ>*im 9= 37) *flH/*T, 75X5 FHEF— RVHa— g 

tt<Dfe5^'Jd - ?^L.?r^Kcp©-^)atO^T3y yl^SDNAtbT, PCRffiiaOiiU ^7 

tfa-*-$ffiL/Co X5 KHE F-RVHb-g y 1 *75X5 K 

[0 13 7] 4*Otyo*?^l/t^KE?>J*E5>JS H E F-R VH b-g y 1 Kfr$n5H«V®«©75 

^ : 3 2 ~ 3 5 lc*to cnt><D* U 3"? * Htt /^yiJ*J«fc tf fiSEMfcEMS^ : 4 1 tc^t 0 

1 13-14 ^fgt*2*Ot'J 40 [0142] t^-Vay I" C J tt, 4 Hfi©7;V*5y 

3*5? * M"^ FttSWC 2 Ol&a<D*-/"5 7 7fi$% U y(Cggf § <fc 9 ViW^LTzSm^fy^- 

Wt*» 4*<0*U3*?^U*f-KOrtHF 1 (E^IJS QTP1 (EWf : 4 2) JScfcQ'Q T P 2 (E?'J# 

f: 3 2) , HF3 (E?J#*t: 3 4) (i-tryXDNA Q: 4 3) 7575FHEF-RVHa-gy 

ETUfctU ^LTffi(DHF2 (E5>Jfl^ : 3 3) , H 1 «ff N A t UT, PC R •) till U 7°7X 

F4 (E?iJ#^: 3 5) «7y?-fcyXDNAE?iJ£W 5 KH E F - R V H c - g y 1 *f#fc. *7*5X5 KH 

•T*o cne.<D*U3"?^U*-f K*i»DNA^l5£a EF-RVHc-gy Ui:^Sn*HigV®«<075y 

■ (Applied Biosysterasffliao KE^fccfca'SSE^J^E^t^ : 4 4 tc^fo 

T^figbfc. [0 14 3] ^-v"ay Tdj (i, tSH7°7-('v-t 

[0 13 8] Ctl5 4*Oty3*-«*Utf-Fa) LTQTP lfcJ:0 : QTP2%ffll/\ 7°vX=KHEF 
PCRffiKJ:*7yby7U-0*ffii&BI 3 KEt. 50 -RVHb-gy I fcSffSlD N A t LT^XS KH E 
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F-RVHd-g y 1 *»fc. #7575 KHE F-R 
VHd-gy UC$*tlZH»V®ig,<D7SSm6m*S 

zvmmizmim ■ 4 5izmt 0 *-*j a y 

r e j tt, 4 0ffi©77-V#7nyMcg?gf 5«fc5 
KfftftLfcgBE:/^'!' v-A T P 1 (&WI : 4 
6) *J:tfATP2 (BEWt: 4 7) 757 
5 FHE F-RVHd-g y 1 D N A fc L TttM 
U ~fy 75FHEF — RVHe — gy 1 *7 
775FHEF-RVHe-g y 1 KS$tl3H«Vfi 
«K#*n«75/IISBJiJ*J:tfJaaEJ>J%IE5iJ#^ : 10 

4 8 fc^to 

[0144] J^-i/sy r f J B> 4 4ii<DWyytf 

T A 1 (E?IJ#^ : 4 9) fccfctf C T A 2 (E?iJ#*f : 

5 0) %ffll\ KHE F-R VHd-g y 1% 
HSDNAfcLTJtfiU ^5 FHEF-RVH f 
-g y l*|#fc 0 *^775 FHE F-R VH f-g y 

*EJU## : 5 1 (C/Tx-fo 

[0 14 5] *->>ay Tgj a, 6 7ffiOn^'»*< 20 
7x-)V7y=-y\cmm%£olcma\Lrc%m7y 
•YV- L T F 1 0E5IJ## : 5 2 ) L T F 2 (SB 
PJ##: 5 3) 7^75 FHE F-R VHd- 

g y immDNAtbrmmt, 7575 fhe f- 

RVHg-gy \*'fflco $777.5 FHEF-RVH 

g-g y M^znzHmvffimtDT^/mmmMf 
mm\mm% ■ 5 4 *. 

[0 14 6] A-i/a y Th j «, ^SH^^v-t 
LTLTF Hb\ktfLTF2*fflV\ T^T-SFHEF 
-RVHb-g y 1 fcHfSDNAfc LTiftlU 7^7 30 
5FHEF — RVHh — g y 1 £!#fc 0 #77*5 FH 
EF-RVHh-g y 1 tl?>H^V^«cD75 7 

[0 14 7] SfiljSk FWS-4ffi{*L8Vgj«0ft«! 
fUMk FWS-4*x(*Lavfifi«*3-Kf *DNA 
*3fc<D«£LTRSU,fc. thtfittRE IOFR&3- 
F**DNAEMfcV*awS-4ji{*;L8V®«<DC 
D R *3- Ft 5 D N AiEfltf IttSft* «k 3 (cUffiA 
thWS-4tt(*L«VllW*3-Kt*4ftDNA* 
FML/co 40 

[0148] coDNAEyijo^n^ns' fflJR 

0*3' MfCH 1 ndlll SJISffl/KOZAKay-by 
tfXEM&tf B a mH I mmVL/Zttm F7-E 
JUfc^ft^ftttinLT, H E F»^*-fCf?AT'£ 
* J: 5 K Lft. C ? b X M\ L fc D N A E5»J* 13 
ftfiS0 4*0*yrf?*M-f-Kti:#tt, ^LT^ 

cn6©*'j=f?i'i/*-fF©7-byry-i&ft!« 

t* "511614©$ 5* 'J 3"? * HtO^iiBCo 
^T3ytfa-^-(g^rL/c 0 

[0149] 4 #0* 'j 3 ? * i/*? vmmmm so 
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5 6~5 9tC^t 0 cnt><D*Vd?t\s*?-m 

io6~i2 4«gogs££u «»-r*2*o*y 

3*?2l/*f-Ktt5WC 19-2 3igg0*-/^-y7 
fS**"frtS. 4*©^U3"?^U^-^F©I*)L F 1 
(E9J#^f : 5 6) , L F 3 (E9J*# : 5 8) B-fe> 
XDNAgeyiJ^tU ^LTffi0LF2 (E9JS9 : 5 
7) , LF4 (mmn: 5 9) B7y?-tr:/7DNA 

l~4fcPttO*ST^lSLfco 

[0 15 0] 7y-feyyU-tt, 1 0 0ngfO£04ffi£D 
# y 3*7 £ l/;tf- FRtf 5 u 0 A m p I i Taq«ff 
*t*9 8fi lOPCRJBft**, 9 4XKT3»IHO 
**J©S'tt0& 9 4tKT2M 5 5TKT2»|H| 

Rtf7 2icicT3»ra«:i-9--rf;i/fcu zm.it z*m 

^Mi-otco 1 0 0 pmole-fOCOR V L 5' 77^V- 
(E?iJ#^ : 6 0) Stf R V L 3 ' 7^ v- (E9J# 
*§: 6 1) %W7y<f?-t[,XfflaLr<:& PCR 
KiS«%5 0/i I OSfcfflT*Sl/\ ^LT9 4 "OCT 3 ft 
raoasio$tto», 9 4 1CK T 1 #Hk 5 5 XlCX 1 
»HStf7 2'CiCX 1 #R3£ 1 lXZft*3 

o+»-^^;b^m\ *ut*c7 2°c(ct i oftmy 

[0 1 5 1] »4 0 0«SWODNABrM-*l. 5%{g 
HU&7#n-xy;l/*ffl^THS!U Hi ndlll RO* 
BamH IlCfeOfflftU * LT&KH E FfPH** 
-HE F-VL-g K(c^n-->yL/c 0 EF-17" 
v-fv- (SE^iJSf : 6 6) fc£0*K I P7^v- 

(E^iJS^: 6 8) *fflV^TDNA!35lJJ*SOft» EL 

^irnvrnwoTs. j mmm?- K-r« d n a km-* 

^ty^X? K*H E F-RV L a-g k tfit&LtZo 
*y5^5KHEF-RVLa-g KCdfnSHJBV 
®JHc©7 5yS?Sd?iJi5j;tflgSia?iJ*E?iJS^ : 6 2tc 

[0 1 5 2] ^-i/ay TbJ (R V L b) B, 7 1 ffi 
07x-;l/77->*'f-ns/>KSSt5J:5K:«aH-L 
fcgSlS^Wv- F T Y 1 (IH?iJS^ : 6 3) 43«fctf 
FTY2 (S^iff: 6 4) *ffll\ «*M^"r§7 
y^f—b LTBR V L 5' (SE?iJ#*f: 6 0) fejctf 
R V L 3 ' (BM#9: 6 1) «Blvc, 75*3KH 

E F-R V L a-g k fcttSDN A LT, PCR&JC 
JjOHIIL, 7^X5 FHE F-RVLb-g K *tf 
/Co *77X5 FHE F-RVLb-g /cfc#£tt3L 
II V 7 5 7 HBUfc <fc t/lfiSE5)J*E5iJSf : 6 

5 {C^fo 

[0153] HWfiKH hW S - 4 Si*0*«OtillStt^ 
^tt*fFffit5rc46, SI*. IffMfc hWS-4ftittL 
^(D T a j yr:ib(Onm^^-H E F-R V 

L a-g k t^^yVIS-4tmHm<Dktb<0^m^ 
?-HEF-chWS 4H-g y 1 tfC<J;0COS« 
*mE<0&?£LXmi%}-yyx7xti'ayL. ME 
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©*5fcLT««±i**iaiKLfc& fflE$ffi0lj4 E L 

OlSft*H4K^to H4fc***5fc|ltt*HSfcl,T 
<D*^tf[tt (c h L/c hH) &£tf?fti|j£LlU:* 
^5Hf|4:*»64*fiif* (RVLa/c hH) fc©^fC 

[0 15 4] MHCs *^7WS-4jnftLilorcJ6<D 
£5H£2-HE F-c hWS 4 L-g k tfflU&K h 

ws-4ttf*H«o r a j /^-s?a>i:oia*^*» 10 
mtzm, p#^cos»ciH)Rth7yx7x^i/ 

3>U ffiG$M)4 EL I S k\Ctm<0tt5*)<Dll'fk 

^rStt^s^urco *©*sii, coffitt (c h l/r 
v h a ) cjisaas^fistttf ji6nft*»t>fc (a 4 

[0155] mm<ozt<, nmm^ hws-4ffi<*L 

m<D Taj (R V L a) tt**5WS-4*t 

# L |5|^©*S£j£tt£* L fc©T\ C tiK^OSfll 
*H«ft/^-^a>OiMHCtt, ?UI«H*£/*-S>3 20 
>tSl»JSkhWS-4tt(*L»<D Taj M-i/*3V 

(RV La) ^C0S«tlS]Btb7yX7x^^3y 
-TSCttCfcOfTft^fco 

[0 15 6] Tbj , Tdj , r e j , 

r f j , r g j , rhj <o%mmw- 9 Jay*m 

tStatttt, Httttfi8TfcS*><7WS-4ffi<* (ch 
L/chH) £Ett*«efi^irtJSMS£tt**U CO 

r g j M-^ 3 y (RVHg) wfltt^-fnt+^w 30 

S-4R*(chL/chH) iOfiA^fe, ftfc\ H 

[0 15 7] COCfcfrS. UttJSC hWS-4iaftL 
8|<D Taj ^-v>'3> (RVLa) ft^tfCSfllJSkh 
WS-4ffi<*Hfi© Tgj ;W 3 > (RVHg) 

ffifcSJ&SU COS«(C|Ep#h7yX7x^>3y 
tZCtlC&Ql-tvWS-Att.W (c h L/c hH) 

[0 15 8] 3Wc, illMt hWS-4jnftL§I© 
TbJ ;<-S?a> (RVLb) fcffl^T, H«£/<-S> 
3>tCOS«(C[SlBf h7yX7i^->3>U gift 
$t hWS-4Jnf*Lii(D TbJ /4-S>3> (RVL 
b) Off|*6C4oft. *OtSa, SfllJ«fchWS-- 
4MttHlt Tgj A-i/a y*WT5*i* (RVLb/ 
R V H g ) fcW, Htt^flBTS §**7WS-4*aft 
(chL/chH) !CEE»t5SfiOM®IS^tt*w 
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r g j /s-^ay (RVHg) iMUt^ttit** 

5WS-4tnft (chL/chH) «k*)fi*^/*c (06 

[0 15 9] WEOffffiKfel/^T, **7WS-4ft{* 
(c h L/chH) fcE«*3£4Jii: I L-8fc*tr 
*IS^SStt**Ufc2tlOiHPIl*KHS«: (R V L a / 
RVHgtRV L b/RVHg) fc^JVPtV/ar-f > 
A2>7ATMS!LT, H»4 E L I S AfciEfSOflS 

S — 4 45t{* (c h L/c hH) , RVL a /RVHgfix 
mxSVL RVLb/RVHg Jai*©V>-f ft |"J8At®& 
SBttftSLfc (07#B9©Ct) . 
[0 160] COCfcfrS, StilJSfchWS-4flifU 
$<D T a j A~>' 3 y (R V L a ) fcSWi TbJ 

->*3> (RVLb) t. n®$z \-\Ns-4mmm(o 

Tgj K-*J*y (RVHg) *^ft«Si(*ttx &&?ft 

s Wdltc PM h v y x 7 x t y a y * % c t K «k 0 
5WS-4jn{* (c h L/c hH) KE«t«@fi<DM 

[0 16 1] F«t hWS-4ftft<DL|jt r aJ /<- 
^*3>. (RVLa) Tgj / Way (RVH 

g) , trcimim rbj ^-^3> (rvl b) tm 
hm r g j A-i? a y (RVHg) frZKmmfcth 

tt*, y #y k u-t i$ hbsimft y -t-r k «»: o ff flf 

L/io 

[0 16 2] ®f A^O'N^'JyfilfilLfc^l 0 Oil© 
«^r, 1 5ml©Mono-Po I y^dSft (I CN 
Biomedical sttS) (C 3 5ml-fOlHU 

mmhtco C£DW^l%BSAiii]DRPMI-l 6 
4 0««fitT»c}f>Lfc«, iAl/c«%l 5 0mM<D 

fctt, HBflS* 1 % B S kmUR PM I - 1 6 4 0 Affile 
TStif L> 2 x 1 0' Cells/ml(D»ia(CftiiJ:9 

<<Y7,\Ly (S h a nd o ntt) fCct§lft^*^D i 
f f-Qu i k (5F'J+*ti«) SftfeL.T9JSL.rcia 
S9 5%W±T*oft, 

[0 16 3] ±8H(i?+«»«ffi*ja^(iL.» IS^/^-y 
7 7- (l%BSARc>*0. 1 %7iyltt bVVL%$ 
tJD-PBS) KT«fflg2x 1 0 7 Cells/alt 4 

-<DFca5»%Wt5SK2 + ^74n^ (BIRttllFtbM 
mmPCT/J P9 4/0 0 8 5 9#M) t^Ofix 
fiT'&Sfc h I L - 6 fc^ft^ tllflS^ 5 0 |i g/mlfc 
<ttf^4 0ng/mHCft5J;3t^jtoU *rfi*T*3 0^ 
tSIl'y+a^-hL/co 
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[0 16 4] I?»»«WL/&I L-8 (7 4TB 
q/mmo I, Ame r s hamttll) ££8Ml L- 
8 (Ame r s bamJl) £&ZlJttf 4ng/iH;:&3 

-4tfitt (chL/chH) > F«fe Ftfift (RVL 
a/RVHgfcitfRVLb/RVHg) , Bttftfia® 
thm (PAESEL + LORE Ittt!) StbMiHI 
£fl!I<DV7XW S - 4 fit{*©«Ufft«5fc/t» 7 7 
-fc T»fi 2 0 0 0 ng/ml 8 ng/il $ T* 2 fgfSPI 

#«?i,fc. i L-smwiKtbwc&tmmmitznzti 10 
5 o /t i -f og£ L*Sffr- 3 o #m y* a h t 
fc, ±£#*SBSSi8 100^1 %aant, H 

tc 1 5%mcm.nL%m*mT' 1 Btp^y*^- 

FLfco ^>*a^-M£, C(D«.«^2 0 0/i 

102 0%^7*D-xi§l£llU it-L\ UMS?* 
/to WSfOS^Lfcl L-8£$J£-f5fc46, AllSttS 
WfiL, y-t>*?y$- (7n*tt8) T?tt»gtt% 

[0 16 5] 8*rtfchWS-4ffift:0L8 r a j A- 
•>*ay (RVL a) £|W|H8! Tgj /^-/* 3 > (RVH 20 
g) , tltHmiB TbJ /<- j ;aV (RVLb) 

hii r g j /^->?3> (RVHg) *wr*taf*a, i 

L-8U-b7'*-K:W-r5 I L-8©ja^KWtT, * 
(chL/chH) fcfflSSOlSSfflSffitt* 

[0 16 6] fits, M8E7?X5 FHE F-RV L a- 
g k fc^f 3:WIi8li Escherichia col 
i DH5a (HEF-RVLa-g/c) , lo&Zff? 
X5FHEF — RVHg — gy Itt^tZmmtE 
scherichia coli JM109(HEF 30 

-RVHg-gyD t Lrxmmm^x^xmm 
mm (35«Ro<tfm*iTBi#3^) ic> 
w\ 

ACTACTCGAC ATCAAGTTGC CTCTTAGGCT GTTGGTGCTG 
[0 17 0] : 2 * F#ni/- : 

BB?|J©5£ : 3 9 mi<Dfm : 

$<Difc : -*« * 

ACTACTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 
[0 1 7 1] iEWI : 3 ★F#n->-: 

ewosa : 4 o m\<omm ■ 

m\m ■ m. e*j®«» •. 

«©» : -*m ★ 

ACTACTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 
[0 1 7 2] SBjnjS^ : 4 F#ni/-: 

be^os? : 4 3 mmmm • 

BS?iJcDS : ic^Sft : 

8i<D& : -*« 50 
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* 6^7£ 1 2 Hie, £4F ERM B P - 4 7 3 8 fcj: 
Q\FERM BP-4 7 4 1 bT7**^X FMNC 
g^fffflG&SS£Snfc 0 
[0 16 7] K-TWS-4Qf£ 



F-vti, k F I L-8-eftJgELfcBALB/c-?77. 
©SfK«tT7X#il)l»P 3X6 3-Ag 8. 6 
5 3 £#'Jx^l/>yj 3-;Hfcfl|^fc*ffifc JDH* 
LTftgLfco fcM L-8i:*S£1-*iStt*igfllfcL, 
fc^»'J-r:y^*fTlr\ 'vf7U F-vws-4%® 
SLfc (Ko, Y-C. 5, J. Immunol. Me 
thods, 14 9, 227-23 5, 1 9 9 2) „ 
[0 16 8] 

mwmm *m&t f i i-sicmzmmt 

©CDRtfkF I L-8{cWt5V7^*/^D— r;l/ 
*t#OCDRfC«J:»}|l*«A6tlT^5. iKDMIMk 
FSxtt©*g|5#tfk HK(*Ei*U ^LTCDRHitc 

[0 16 9] 
[E0JS] 
BEWf : 1 
EJiJOgS : 4 0 

mm mm 
mm : -*« 



-afiStDN A 
MKV 1 



40 



□•fiJcD N A 
MKV2 



pSSDN A 
MKV 3 



39 



40 



mm 



MKV4 
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m\ 

ACTACTCGAC ATCAGCRCCC CTGCTCAGWT TYTTCGMWTC TTC 43 
[0 1 7 3] BBWf: 5 *h^n->-:li« 

m\n%z : 4 o mmmm • d n a 

: mm mrnzm ■ m k v 5 

mm -m * 

ACTACTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 
[0174] m\m ■■ 6 * btfui/- : jlgtt 

&yy©i£ : 3 7 io mmmm ■. go, d n a 

gS?iJOS : $H BS?ij£>£ft : M K V 6 

mi 

ACTAGTCGAC ATCAGGTKCY YTCYTSAGYT YCTGRGG 37 
[0 17 5] mm% : 7 ★ b$ui/- : jggtf 

SE?iJ<Dg£ : 4 1 BS?iJ<DflSf : £/&D N A 

BB^iJOS : $81 K?iJ<D£& : M K V 7 

: -#§! ★ 

ACTAGTCGAC ATGGGCWTCA ACATGGAGTC ACAKWYYCWG C 41 
[0176] m\m : 8 # h #n : jgftK 

is?ij©fi£ : 4 1 mmmm • u n a 

mmm •■ mm b»£& •. m k v 8 

ftQfi : -*® 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

[o 1 77] m$m%: 9 , ♦h#ns;-:«itt 

BE?iJ©§£ : 3 5 ' m\(Omm '■ af& D N A 

B^'JOS : BE?iJ©£ft: MKV9 

: -*« ^30 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
[0 17 8] : 1 0 * h#n>>- 

bb?ij«s? : 3 7 m^mm ■ 

nzmm • mm mm&fo ■. 

mm : -m * 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 
[0 17 9] : 1 1 X h^ui/- : USM 

mm&z : 3 8 40 umvwm : d n a 

BS5iJ©3! : mm m\<D%fo :MKV1 1 

mm 

ACTAGTCGAC ATGGAAGCCC CACCTCAGCT TCTCTTCC 38 
[0 1 8 0] : 1 2 *h#n$;-:jIStt 

BE?iJOS$ : 2 7 K^SSi : D N A 

K?J<D3> : mm BB^JcD^^ : M K C 

mm : -*« ★ 
BB?IJ 

GCATCCCGGG TGGATGGTGC CAACATG 27 



£$DNA 
MKV 1 0 
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[0181] E9J#9 : 1 3 * h#ni?- : jlftK 

E?J<Dfi£ : 3 7 : N A 

m\<oM ■ m. mmm :mhvi 

mm-.-*® * 

E9J 

ACTAGTCGAC ATGAAATCCA GCTGCGTCAT STTCTTC 37 

[0 18 2] ffiWt : 1 4 ' * h#DS?- : Uglflc 

ejuos? : 3 6 mmm ■ N A 

mi<om : E5<J©£fti : M H V 2 

®<DWl:~*® $5510 
E9J 

ACTAGTCGAC ATGCCATCCA GCTRTATCAT SYTCTT 36 

[0 18 3] : 1 5 ★ hsKns;- : filltt 

E?iJ<0fi2 : 3 7 ga^iJtOfi^ : £fi£D N A 

E?U®S : 88 K*>J»£» : M H V 3 

: -m ★ 

e?j 

ACTAGTCGAC ATCAAGWTGT CGTTAAACTG GCTTTTT 37 

[0 18 4] E?Jt^ : 1 6 & b#n>>- : jggft 

E?iJ©g£ : 3 5 20 E?i)<DfflSi : N A 

: « K*>J<D«» : M H V 4 

mm 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35 

[0 18 5] : 1 7 ♦ h#n->- : jfftR 

g3?ij©s$ : 4 o mxomm ■ n a 

EflOS! : &® E?iJ£>£$ : M H V 5 

mm : -*« ♦ 

E?"J 

ACTAGTCGAC ATGCACTCCA GGCTCAATTT AGTTTTCCTT 40 

[0 18 6] KWf : 1 8 * h#n5?- : jggtf 

e?ij©m$ : 3 7 epjoas : N A 

mi<om nm mm<o^ ■. m h v 6 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37 

[0 18 7] HEW! : 1 9 * b$ai?- ■ W.®tt 

E?J©ft£ : 3 6 m\<DMm : D N A 

E?iJ<Dl/ : fttt EM©*«! : M H V 7 

fflOft : -*« *40 

ACTAGTCGAC ATCGRATGGA GCKGGRTCTT TMTCTT 36 

[0 1 8 8] 2 0 *h#D$*-:jt»K 

ejuobs : 3 3 mmm : d n a 

mios : m. m\<o%M ■ m h v 8 

§a©& : -*a ★ 

BB^>J 

ACTAGTCGAC ATGAGAGTCC TGATTCTTTT GTG 33 

[0 18 9] : 2 1 SE?iJ<DS : 

EflOg* : 4 0 50 §H<0& : -#« 



(28) fWP8-2 1 7 7 9 9 

53 54 
h # n : * E9J0&ft : M H V 9 

SB9J 

ACTACTCGAC ATCGMTTGGG TGTGGAMCTT GCTATTCCTG 40 
[0 1 9 0] BBWt : 2 2 * h#o ->*- : jl^tt 

8»g£ : 3 7 G$)J<oaS : N A 

gs^ij£o§y : mm m<om :mhvio 

MOft : -*« 3K 
BB^J 

ACTACTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37 
[0 1 9 1] : 2 3 *h#os?-:it«tt 

eayijofi? : 3 8 m\<Dmm ■ n a 

SE?|J©! : $6$ EJ>J0£» : M H V 1 1 

mm : -*« ★ 

BB?»J 

ACTACTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 38 

[o 1 92] mmn-. 2 a ai»#n$;-:E»R 
: 3 7 mmmm ■ n a 

miom : f£S£ SB?iJ<D£$ : m H V 1 2 

mm ■ -*« ^20 

BB?J 

ACTACTCGAC ATCATCGTGT TAAGTCTTCT GTACCTG 37 
[0193] : 2 5 ♦ h-tfni/- : jf £tf 

SB?iJ<Dfi£ : 2 8 @B?Uoa3i : N A 

m\m-m wydzm'.hug. 
mm ■ -m ♦ 

SB?iJ 

GGATCCCGGG CCAGTGGATA GACAGATG 28 

[0194] ejus# : 2 6 *sm 

SB?iJ©fi£ : 3 8 2 30 : V^X 

ffl©a:~*a ^n-y : pUC-WS 4-VL 

h*D5>-:|IHtt 1..60 sig peptide 

BB^iJOffl® : cDNA 6 1. . 38 2 mat peptide 
m\<D&fo : W S 4 V L * 
E5U 

ATG ACT CTG CTC ACT CAC GTC CTG CGG TTG CTG CTC CTG TGC CTT ACA 48 

Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 

-20 -15 -10 -5 

GGT GCC AGA TGT CAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 

Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

CCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA ACT GAG ATT 144 

Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC ACT TAT TTA GCA TGG TAT CAC CAG AAA CAC GGA AAA TCT CCT 192 

He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA CCA GAT GGT GTG TCA TCA 240 

Cln Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 



(29) 





55 




45 


50 




AGC 


TTC ACT CGC ACT GCA TCA 


CCC ACA 


Arg 


Phe Ser Gly Ser Cly Ser 


Gly Thr 




65 




AGC 


CTC CAG CCT GAA CAT TTT 


CGC ACT 


Ser 


Leu Gin Pro Glu Asp Phe 


Cly Ser 




80 


85 


GGT 


TTT CCT CGG ACC TTC GGT 


CCA CGC 


Cly 


Phe Pro Arg Thr Phe Gly 


Cly Gly 




95 


100 



[0 19 5] mim: 2 7 
Be?iJ©g£ : 4 2 4 

mmm : mm 
mm : 

h#os>-:iMltt 
&VI<Dmm : c D N A 

EWO&ft: WS 4 VH * 







ATG 


AAG TTG TGG TTA AAC TGG 


GTT TTT 


Met 


Lys Leu Trp Leu Asn Trp 


Val Phe 


-19 


-15 




ATC 


CAG TGT GAG GTG AAA CTG 


GTG GAG 


He 


Gin Cys Glu Val Lys Leu 


Val Glu 




-1 1 


5 


CCT 


GGG GAT TCT CTG AGA CTC 


TCC TGT 


Pro 


Gly Asp Ser Leu Arg Leu 


Ser Cys 




15 20 




ACT 


GAT TAC TAC CTC AGC TGG 


GTC CGC 


Ser 


Asp Tyr Tyr Leu Ser Trp 


Val Arg 


30 


35 




GAG 


TGG GTG GGT CTC ATT AGA 


AAC AAA 


Glu 


Trp Val Gly Leu Me Arg 


Asn Lys 




50 




TAC 


ACT GCA TCT GTG AAC GGT 


CGC TTC 


Tyr 


Ser Ala Ser Val Lys Gly 


Arg Phe 




65 


70 


CAA 


AGC ATC CTC TAT CTT CAA 


ATG AAC 


Gin 


Ser He Leu Tyr Leu Gin 


Met Asn 




80 


85 


GCC 


ACT TAT TAC TGT GCA CGA 


GAG AAC 


Ala 


Thr Tyr Tyr Cys Ala Arg 


Glu Asn 




95 100 




GCT 


TAC TGG GGC CAA GGG ACT 


CTG GTC 


Ala 


Tyr Trp Gly Gin Gly Thr 


Leu Val 


110 


115 





[0 19 6] mm%: 2 8 
S»5£ : 3 4 

mm : -*« x 
mi 



ttm¥S-2 17 7 9 9 
56 





55 


60 




CAC 


TTT TCT CTG CGG ATC 


ACC 


288 


Cln 


Phe Ser Leu Arg He 


Ser 




70 


75 






TAT 


TAC TCT CAA CAT CAT 


TTT 


336 


Tyr 


Tyr Cys Gin His His 


Phe 






90 






ACC 


AAG CTC GAA CTC AAA 


C 


382 


Thr 


Lys Leu Glu Leu Lys 







105 



>7U- 


v : 


pUC-WS 


4- 


VH 


ttl : 


l 


..57 


s i 


g P' 


5 8. 


. 4 


2 4 mat 


p e p t 


CTT CTG 


ACA 


CH TTA AAT 


GGT 


48 


Leu Val 


Thr 


Leu Leu Asn 


Gly 




-10 




-5 






TCT GCA 


GGA 


GGC TTG ATA 


CAG 


96 


Ser Gly 


Gly 


Gly Leu He 


Gin 








10 






GTA ACC 


TCT 


GGG TTC ACC 


TTC 


144 


Val Thr 


Ser 


Cly Phe Thr 


Phe 






25 








CAG CCT 


CCA 


GGA AAG GCA 


CTT 


192 


Gin Pro 


Pro 


Gly Lys Ala 


Leu 




40 






45 




GCC AAT 


GGT 


TAC ACA AGA 


GAG 


240 


Ala Asn 


Gly 


Tyr Thr Arg 


Glu 




55 




60 






ACC ATC 


TCC 


AGA GAT GAT 


TCC 


288 


Thr lie 


Ser 


Arg Asp Asp 


Ser 








75 






ACC CTG 


ACA 


CCT GAG CAC 


ACT 


336 


Thr Leu 


Arg 


Gly Glu Asp 


Ser 








90 






TAT AGG 


TAC 


CAC GTA GAG 


cn 


384 


Tyr Arg 


Tyr 


Asp Val Glu 


Leu 






105 








ACT GTC 


TCT 


GCA G 




424 


Thr Val 


Ser 


Ala 






120 












V— 


-.%m. 







ej»J<D«£:£j«DNA 
BtfiJcDSft : c h V Lt^^fv- 



57 

ACAAAGCTTC 

[01973 s&mm 2 9 

EJUOft* : 3 7 

e?j 

GATAACCTTC 
[0 19 8] EJUS*: 3 0 

mmv&z : 3 7 
ib?iJ(dij : mm 
mm : -*« 

E9J 

CTTCGATCCA 
[0 19 9] EWf: 3 1 
EJUOfi.* : 3 7 

mwm : 

E?J 

GTCCGATCCA 
[0 2 0 0] E9J##: 3 2 
E9J0gS : 1 3 7 
EACH : WB. 
mm : -*« 

E9J 

TAAGCTTCCA 
TTTAAACGGT 
TGGTCCAGCC 
[0 2 0 1] E9JS*f: 3 3 

EJUOftS : 1 4 3 

E?iJ©S : 

not* : -*« 

E?<J 

GCACTGTACT 
CAACTCTAGC 
CACTGAAGGT 
[0 2 0 2] EWf: 3 4 

BE?|J©S? : 1 1 3 

E9J0S : m 

mm : -m 

G9J 

TACACAAGAG 
AGAAGATTCA 
AACACTTGGC 
[0 2 0 3] EW#: 3 5 
EJVOgS : 1 1 7 

EM 

TCGCATCCAC 
AAGCAACCTC 



(30) 

CACCATGAGT CTCCTCACTC ACGT 

EWOffiR : £$DNA 



WBW 8-217799 
58 

34 



E0J<0*» : c h VH&tfTvi'v- 



CACCATCAAG TTGTGGTTAA ACTCGGT 

io mi<o^m 



37 

□"JSD N A 

c hVLffi73/7-rv- 



37 



CTCACGTTTG AGTTCCAGCT TGGTCCC 

E^offlS : £#DNA 
E?iJO*» : c h VHM^^v- 



CTCACCTGCA GAGACAGTGA CCAGAGT 



37 



E7>J08BB: £J8DNA 
EflOfctt : H F 1 



ft 



CCATGGAGTT TGGGCTGAGC TCGGTTTTCC TTCTTGCTAT 
GTCCACTGTG AAGTCCAGCT GTTGGAGTCT CGCGGACGCT 
TGGGGGTTCT CTGAGACTCT CATGTGC 

30 EWOfcft : H F 2 



CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC 
CCnTCCCTT GAGCTTCGCG GACCCAGCTC ACGTACTAAT 
GAATCCAGAG GCAGCACATC AGAGTCTCAG AGA 



50 
100 
137 



50 
100 
143 



K?|J<D£& : H F 3 



ACTACAGTGC ATCTGTGAAG GGCACACTTA CCATCTCAAG 
AAGAACACGC TGTATCTGCA AATGACCAGC CTGAAAACCC 
CGT 



50 
100 
113 



^JSDNA 
HF 4 



TCACCTGAGG AGACCGTGAC CAGGGTTCCC TGGCCCCAGT 
TACCTCCTAG CGATAGTTCT CTCTAGCACA CTAATACACC 



50 
100 





(31) 




59 




60 


GCCAAGTCTT CCCTTTT 




117 


[0 2 0 4] - 3 6 






mi<D%2 : 3 7 




: £$DNA 


smv® ■ m 




: RVH5' -fyj-?- 


mm : -m 


* 




mi 






GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGCCT 


37 


[0 2 0 5] mim- 3 7 






mi<D&2 : 3 1 




: £/£DNA 


&mm : m 
mm : -m 


10 BE?iJ©£ft 


: R V H 3 ' y^^v- 








GTCGGATCCA CTCACCTGAG GAGACGCTGA C 


31 


[0 2 0 6] iaW§: 3 8 


-ktn-v : 


HE F-RVHa-g y 1 


ffl\l<D&2 : 4 2 4 


75/BS ■ 


- 1 9 1 : leader 


bb^ij^s : mm 


75/$! 


1 -3 0 : F R 1 


mm : z*gt 




3 1 -3 5 : CDR 1 




75/S* 


36—49 : FR2 


BB?iJOfl?i:^fi!cDNA 


75/H 


50-68 : CDR2 


6B?iJ©£ft : R V H a 


20 75/S? 


6 9-100: FR3 




75/1? 


101-1 1 1 :CDR3 


: V"}XRr>*fcr- 


75/g? 


1 1 2- 1 2 2 : FR4 



ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT CCA TCT GTG AAC GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA CAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

CCT TAC TGG GCC CAG GGA ACC CTC GTC ACC GTC TCC TCA G 424 



(32) 



61 



W8-2 1 7 7 9 9 
62 



Ala Tyr Trp Cly Gin Cly Thr Leu Val Thr Val Ser Ser 
110 115 120 

[0 2 0 7] £?U89 : 3 9 * r-#a^- : jgftK 



BE5iJ©fi£ : 3 4 

m\m : m 

®<D& : -*a 



m\<D%fo-- LTWl 



GGCTAGAGTG GGTGGGTCTC ATTAGAAACA AAGC 
[0 2 0 8] BE?iJ#*f: 4 0 *h#n>>- 
iB^idfi^ : 3 6 10 E9J<Ofl& 

GAGACCCACC CACTCTACCC CTTTCCCnC AGCTTG 



34 



mm® 



LTW2 



36 



[0209] mm%- 


4 1 ★*n- 


y : 


HEF-RVHb 


-g y i 


Be^iJOS^ : 4 2 4 


75/ 


m 


-1 9 — 1 : 1 


e a d e r 


mmm : m 


75/ 


m 


1-30: F 


R 1 




75/ 


m 


3 1 -3 5 : C 


DR 1 


h$ui?- : H»# 


75/ 


m 


3 6-4 9 : F 


R2 


Se5iJoa3i:-&fi!cDNA 


20 75/ 


m 


5 0-6 8 : C 


DR 2 


@B?iJO£» : R V H b 


75/ 




6 9-100: 


F R 3 




75/18 


10 1-111 


: CDR 3 




75/ 


m 


1 12-122 


: F R 4 




★ 
















ATG 


GAG TTT GCG CTG AGC TGG GTT TTC CTT GTT 


GCT 


ATT TTA AAC GGT 


48 


Met 


Glu Phe Gly Leu Ser Trp Val Phe Leu Val 


Ala 


He Leu Lys Gly 




-19 


-15 -10 




-5 




GTC 


CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG 


GGA 


GCC TTG CTC CAG 


96 


Val 


Gin Cys Clu Val Gin Leu Leu Glu Ser Cly 


Gly 


Gly Leu Val Gin 






-1 1 5 




10 




CCT 


GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC 


TCT 


GCA TTC ACC TIC 


144 


Pro 


Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala 


Ser 


Gly Phe Thr Phe 






15 20 


25 






AGT 


GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT 


CAA 


GCG AAA GGG CTA 


192 


Ser 


Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala 


Gin 


Gly Lys Gly Leu 




30 


35 40 




45 




GAG 


TGG GTC GCT CTC ATT AGA AAC AAA GCC AAT 


GGT 


TAC ACA AGA CAG 


240 


Clu 


Trp Val Cly Leu He Arg Asn Lys Ala Asn 


Gly 


Tyr Thr Arg Glu 






50 55 




60 




TAC 


AGT GCA TCT GTG AAC CGC AGA CTT ACC ATC 


TCA 


ACA GAA CAT TCA 


288 


Tyr 


Ser Ala Ser Val Lys Gly Arg Leu Thr He 


Ser 


Arg Glu Asp Ser 





65 



70 



75 



AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 



(33) 



63 



GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC CTC TCC TCA G 
Ala Tyr Trp Gly Cln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

[0 2 10] 4 2 * b$a<J- 

m\v&$ : 3 2 miomm 

TGGGTCCGCC AAGCTCCAGG GAAAGGGCTA GA 

[0211] mwm : 4 3 io* h#ns;- 

tm<D%z ■ 3 2 eaioaa 

-*a * 

TCTAGCCCTT TCCCTCGAGC TTGGCCCACC CA 



$[J8¥8-2 1 7 7 9 9 
64 

424 



BMW 



QTP 1 



mrnvt 

£$DNA 
QTP 2 



32 



32 



[0212] mmn- 


4 4 




H E F — R VH c 


-g y 1 


: 


4 2 4 






- 1 9 — 1 : 1 


e a d e r 


mmm : g 








1 -3 0 : F 


R 1 








3 1 - 3 5 : C 


D R 1 


htfns*- : 




20 




3 6-4 9 : F 


R 2 


EMOIIS : 


^jSdna 






5 0-6 8 : C 


DR 2 




RVHc 




75/^ 


6 9-100: 


F R 3 


S« 






75/^ 


10 1-111 


: C DR 3 








1 12-122 


: F R 4 






★ 










m\ 










ATG 


GAG TTT GGG CTG AGC TGG GTT TTC 


CTT GTT GCT 


ATT TTA AAG GGT 


48 




Met 


Glu Phe Gly Leu Ser Trp Val Phe 


Leu Val Ala 


lie Leu Lys Gly 






-19 


-15 


-10 


-5 






GTC 


CAG TGT GAA GTG CAG CTG TTG GAG 


TCT GGG GGA 


GGC TTG GTC CAG 


96 




Val 


Gin Cys Glu Val Cln Leu Leu Glu 


Ser Gly Gly 


Gly Leu Val Gin 








-1 1 5 




10 






CCT 


GGG CCT TCT CTG AGA CTC TCA TGT 


GCT GCC TCT 


GGA TTC ACC TTC 


144 




Pro 


Gly Gly Ser Leu Arg Leu Ser Cys 


Ala Ala Ser 


Gly Phe Thr Phe 








15 20 


25 








ACT 


GAT TAC TAC CTG AGC TGG GTC CGC 


CAA GCT CCA 


GGG AAA GGG CTA 


192 




Ser 


Asp Tyr Tyr Leu Ser Trp Val Arg 


Gin Ala Pro 


Gly Lys Gly Leu 






30 


35 


40 


45 






GAG 


TTC GTG GGT CTC ATT AGA AAC AAA 


GCC AAT GGT 


TAC ACA AGA GAG 


240 




Glu 


Leu Val Gly Leu lie Arg Asn Lys 


Ala Asn Gly 


Tyr Thr Arg Glu 








50 


55 


60 






TAC 


ACT GCA TCT GTG AAC GGC AGA CTT 


ACC ATC TCA 


AGA CAA GAT TCA 


288 




Tyr 


Ser Ala Ser Val Lys Gly Arg Leu 


Thr He Ser 


Arg Glu Asp Ser 








65 70 




75 






AAG 


AAC ACG CTG TAT CTG CAA ATG AGC 


ACC CTC AAA 


ACC GAA GAC TTG 


336 




Lys 


Asn Thr Leu Tyr Leu Gin Met Ser 


Ser Leu Lys 


Thr Glu Asp Leu 








80 85 




90 






CCC 


GTG TAT TAC TGT GCT AGA GAG AAC 


TAT CGC TAC 


GAC GTA GAG CTT 


384 




Ala 


Val Tyr Tyr Cys Ala Arg Glu Asn 


Tyr Arg Tyr 


Asp Val Glu Leu 








95 100 


105 







(34) f$P/f)¥8-2 1 7 7 9 9 

65 66 



CCT TAC TGG GGC CAG 


GCA ACC CTG GTC ACC GTC TCC TCA G 


424 


Ala Tyr Trp Gly Gin 


Gly Thr Leu Val Thr Val Ser Ser 




110 


115 120 




[0 2 13] 8B9J#^ : 4 5 


*^n-y : HEF-RVHd 


-g y i 


6B?iJ£>ft£ : 4 2 4 


75/B5 - 1 9 1 : 1 


e a d e r 




7 = /gj? 1 -30 : F R 1 


mm : r*a 


75/$ 3 1 -3 5 : CDR 1 




75/$ 3 6-4 9 : F R 2 


SBJU©^: &J8DNA 


75/$ 5 0-6 8 : CDR 2 


BE?|J<7)£& : R V H d 


10 7 ^/m 6 9- 1 0 0: 


F R 3 


EM 


75/^ 10 1-111 


: C D R 3 




1 12-122 


: F R 4 




* 




mi 






ATG GAG TTT GGG CTG 


AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 


48 


Met Glu Phe Gly Leu 


Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 




-19 -15 


-10 -5 




GTC CAG TGT CAA GTG 


CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 


96 


Val Gin Cys Glu Val 


Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 




-1 1 


5 10 




CCT GGG GCT TCT CTG 


AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 


144 


Pro Gly Gly Ser Leu 


Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 




15 


20 25 




ACT GAT TAC TAC CTG 


AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 


192 


Ser Asp Tyr Tyr Leu 


Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 




30 


35 40 45 




GAG TGG GTG CCT CTC 


ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 


240 


Glu Trp Val Gly Leu 


lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 




50 


55 60 





TAC ACT GCA TCT GTG AAG GCC AGA 
Tyr Ser Ala Ser Val Lys Gly Arg 
65 

AAG AAC ACG CTG TAT CTG CAA ATG 
Lys Asn Thr Leu Tyr Leu Gin Met 
80 85 
GCC GTG TAT TAC TCT CCT AGA GAG 
Ala Val Tyr Tyr Cys Ala Arg Glu 

95 100 
GCT TAC TGG GGC CAG GGA ACC CTG 
Ala Tyr Trp Gly Gin Gly Thr Leu 
110 115 
[0 2 14] mm*%: 4 6 
BE?iJ<Dfi2 : 2 6 

mmoym : mm 
: -*a 

mi 

TGGGTCCGCC AACCTCCACG GAAAGG 
[0 2 15] BSWf : 4 7 
BE?iJOfi£ : 2 6 



CH ACC ATC TCA AGA GAA GAT TCA 
Leu Thr He Ser Arg Glu Asp Ser 
70 75 
ACC AGC CTC AAA ACC CAA GAC TTC 
Ser Ser Leu Lys Thr Glu Asp Leu 
• 90 

AAC TAT CGC TAC GAC GTA CAG CTT 
Asn Tyr Arg Tyr Asp Val Glu Leu 
105 

GTC ACC GTC TCC TCA G 
Val Thr Val Ser Ser 
120 



Bftft 
ATP 1 



50 



288 



336 



384 



424 



26 



(35) «P8-2 1 7 7 9 9 

67 68 





* B2?iJO£f* : A T P 2 






* 










ccrncccTG gaggttggcg gaccca 


26 


[0 2 16] SB^iJS^ : 4 8 


X>7U-y : HE F-R VHe 


-g y i 


E^iJOfi^ : 4 2 4 


75/1 -1 9 1 : 1 


e a d e r 




75/1 1-30 : FR 1 




75/1 3 1-3 5 : CDR 1 




75/1 3 6-4 9 : F R 2 


Wwmm . ™dn a 


10 75/1 5 0-6 8 : CDR2 


IBWOftw • R V H e 


75/1 6 9- 1 00: 


FR3 




75/1 10 1-111 


: CDR3 




75/1 1 12-122 


: F R 4 














ATC GAG TTT GGG CTG 


AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 


48 


Met Glu Phe Gly Leu 


Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 




-19 -15 


-10 -5 




GTC CAG TGT GAA GTG 


CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 


96 


Val Gin Cys Glu Val 


Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 




-1 1 


5 10 




CCT GGG GGT TCT CTG 


AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 


144 


Pro Gly Gly Ser Leu 


Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 




15 


20 25 




AGT GAT TAC TAC CTG 


AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 


192 


Ser Asp Tyr Tyr Leu 


Ser Trp Val Arg Gin Pro Pro 'Gly Lys Gly Leu 




30 


35 40 45 




GAG TGG GTG GGT CTC 


ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 


240 


Glu Trp Val Gly Leu 


He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 




50 


55 60 




TAC AGT GCA TCT GTG 


AAG GGC AGA CTT ACC ATC TCA ACA GAA GAT TCA 


288 


Tyr Ser Ala Ser Val 


Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 




65 


70 75 




AAG AAC ACG CTG TAT 


CTG CAA ATC AGC ACC CTG AAA ACC CAA GAC TTG 


336 


Lys Asn Thr Leu Tyr 
80 


Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
85 90 




GCC GTG TAT TAC TGT 


GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 


384 


Ala Val Tyr Tyr Cys 


Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 




95 


100 105 




GCT TAC TGG GGC CAG 


GGA ACC CTG GTC ACC GTC TCC TCA G 


424 


Ala Tyr Trp Gly Gin 


Gly Thr Leu Val Thr Val Ser Ser 




110 


115 120 




[0 2 17] G9J*9: 4 9 






BS^J^ScT : 2 9 


BM©a«:£«DNA 




mm : mm 


m\<D&fo : G T A 1 




mm : -*a 


★ 




B5^J 






CAAGCTCCAG GGAAAGCGCT AGAGTGGGT 


29 


[0 2 18] S2W§: 5 0 







mm&i : 2 9 50 ffloft : -*H 



(36) WP8-2 1 7 7 9 9 

70 







: G T A 2 


fiZ$\(D$\W\ : £$DN A 


* 










ACCCACTCTA GCGCTTTCCC TGGAGCTTG 




29 


[0219] wmm ' s i 


-J7D— > : 


HEF-RVHf-gy 1 


WfrWWt .424 


75/$ 


-19 — 1 : leader 




75/$ 


1 -3 0 : F R 1 


«<0» : -*« 


75/$ 


3 1 -3 5 : CDR 1 


h#nj;-:iIH« 


75/$ 


3 6-4 9 : F R 2 


i»JO«JI:^*DNA 


10 75/$ 


5 0-6 8 : CDR 2 


ffi?iJO*» : R V H f 


75/$ 


69-1 00 : FR3 


mm 


757$ 


101-1 1 1 :CDR3 




7 = /$ 


112-122: FR4 













ATG 


GAG TTT GGG CTG 


AGC TGG GTT TTC CTT 


GTT 


GCT ATT TTA AAG GGT 


48 


Met 


Glu Phe Gly Leu 


Ser Trp Val Phe Leu 


Val 


Ala He Leu Lys Gly 




-19 


-15 


-10 




-5 




GTC 


CAG TGT GAA GTG 


CAG CTG TTG CAG TCT 


GGG 


GGA GGC TTG GTC CAG 


96 


Val 


Gin Cys Glu Val 


Gin Leu Leu Glu Ser 


Gly 


Gly Cly Leu Val Gin 






-1 1 


5 




10 




CCT 


GGG GGT TCT CTG 


AGA CTC TCA TGT GCT 


GCC 


TCT GCA TTC ACC TTC 


144 


Pro 


Gly Gly Ser Leu 


Arg Leu Ser Cys Ala 


Ala 


Ser Gly Phe Thr Phe 






15 


20 




25 




ACT 


GAT TAC TAC CTG 


AGC TGG GTC CGC CAA 


GCT 


CCA GGG AAA GCG CTA 


192 


Ser 


Asp Tyr Tyr Leu 


Ser Trp Val Arg Gin 


Ala 


Pro Gly Lys Ala Leu 




30 




35 


40 


45 




GAG 


TGG GTG GGT CTC 


ATT AGA AAC AAA GCC 


AAT 


GGT TAC ACA AGA GAG 


240 


Glu 


Trp Val Gly Leu 


He Arg Asn Lys Ala 


Asn 


Gly Tyr Thr Arg Glu 






50 


55 




60 




TAC 


AGT GCA TCT GTG 


AAG GGC AGA CTT ACC 


ATC 


TCA AGA GAA GAT TCA 


288 


Tyr 


Ser Ala Ser Val 


Lys Gly Arg Leu Thr 


He 


Ser Arg Glu Asp Ser 






65 


70 




75 




AAG 


AAC ACG CTG TAT 


CTC CAA ATG AGC AGC 


CTG 


AAA ACC GAA GAC TTG 


336 


Lys 


Asn Thr Leu Tyr 


Leu Gin Met Ser Ser 


Leu 


Lys Thr Glu Asp Leu 





CCC CTC TAT TAC TCT GCT AGA GAC AAC TAT CGC TAC GAC CTA CAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG CCC CAG GGA ACC CTC GTC ACC CTC TCC TCA C 424 

Ala Tyr Trp Gly Cln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

[0 2 2 0] BEW§: 5 2 *h#n5>-:EKtt 

ge?ij©ft$ : 2 3 mmmm • n a 

mi<om ■ &$ E9J©*» : L T F 1 

mm : -m ★ 

GTGAAGGGCA GATTTACCAT CTC 23 
[0 2 2 1 ] mim : 5 3 50 EJIjOg* : 2 3 



(37) 



71 



m\¥S-2 1 7 7 9 9 
72 







: MDNA 








: LTF 2 




htfas/- : iEiitt 


* 














GACATCCTAA ATCTCCCCTT CAC 






23 


[0 2 2 2] IB^iJS^ : 5 4 


* ^n-y : 


HE F-RVH 


g-g y i 


E?iJ©S£ : 4 2 4 




- 1 9 — 1 : 


leader 




75/8? 


1-30: 


F R 1 


mm ■. -*® 


75/S? 


3 1-35: 


CDR 1 




10 75/E? 


3 6-4 9 : 


F R 2 


@U0O£:$rtDNA 




5 0-6 8 : 


C DR 2 


ffifl0*» : R V H g 


75/86 


6 9-100 


: F R 3 




75/® 


10 1-1 1 


1 : C DR 3 


4«J€ : T^X&tft: h 


75/1? 


112-12 


2 : F R 4 



ATG GAG TTT 
Met Glu Phe 
-19 

GTC CAG TGT 
Val Gin Cys 
-1 

CCT GGG GGT 
Pro Gly Gly 
15 

ACT GAT TAC 
Ser Asp Tyr 
30 

GAG TGG GTG 
Glu Trp Val 

TAC ACT GCA 
Tyr Ser Ala 

AAG AAC ACG 
Lys Asn Thr 
80 

GCC GTG TAT 
Ala Val Tyr 
95 

GCT TAC TGG 
Ala Tyr Trp 
110 

[0 2 2 3] Bfi?iJ#*§: 5 5 
IB?|J<DS£ : 4 2 4 

mi<om ■. m. 
mm : =.m 

EyijoaS:^J«DNA 
m\<D%M : R v H h 



GCC CTG 
Cly Leu 
-15 
GAA GTG 
Glu Val 
1 

TCT CTG 
Ser Leu 

TAC CTG 
Tyr Leu 

GGT CTC 
Gly Leu 
50 

TCT GTG 
Ser Val 
65 

CTG TAT 
Leu Tyr 

TAC TGT 
Tyr Cys 

CCC CAG 
Gly Gin 



AGC TGG GTT 
Ser Trp Val 

CAG CTG TTG 
Gin Leu Leu 
5 

AGA CTC TCA 
Arg Leu Ser 

20. 
AGC TGG CTC 
Ser Trp Val 
35 

ATT AGA AAC 
He Arg Asn 

AAG GGC AGA 
Lys Gly Arg 

CTG CAA ATG 
Leu Gin Met 
85 

GCT AGA CAG 
Ala Arg Glu 

100 
GGA ACC CTC 
Cly Thr Leu 
115 



TTC CTT GTT GCT 
Phe Leu Val Ala 
-10 

GAG TCT GGC GGA 
Glu Ser Gly Gly 



TGT GCT 
Cys Ala 

CGC CAA 
Arg Gin 

AAA CCC 
Lys Ala 

55 

TTT ACC 
Phe Thr 
70 

AGC AGC 
Ser Ser 



CCC TCT 
Ala Ser 
25 

CCT CCA 
Ala Pro 
40 

AAT GGT 
Asn Gly 

ATC TCA 
lie Ser 

CTG AAA 
Leu Lys 



AAC TAT CGC TAC 
Asn Tyr Arg Tyr 
105 

GTC ACC GTC TCC 
Val Thr Val Ser 
120 

mm 

m% : v 

75/g? 
75/s? 

50 75/8? 



ATT TTA AAC 
lie Leu Lys 
-5 

GCC TTG GTC 
Gly Leu Val 
10 

CCA TTC ACC 
Gly Phe Thr 

GGG AAA GGG 
Gly Lys Gly 

TAC ACA AGA 
Tyr Thr Arg 
60 

AGA GAA CAT 
Arg Glu Asp 
75 

ACC GAA CAC 
Thr Clu Asp 
90 

GAC GTA GAG 
Asp Val Glu 

TCA C 
Ser 



GCT 
Gly 

CAG 
Gin 



48 



96 



TTC 144 
Phe 

CTA 192 
Leu 
45 

GAG 240 
Glu 

TCA 288 
Ser 

TTG 336 
Leu 

CTT 384 
Leu 

424 



H E F-R V 

- 1 9 1 

1-30 
3 1-35 



Hh-g y 1 
: leader 
: F R 1 
: CDR 1 



(38) WP8-2 1 7 7 9 9 

73 74 

75/& 3 6-4 9:FR2 *7^yg? 101 — 1 1 1 :CDR3 

50-6 8:CDR2 1 12-122 : F R 4 
69-1 00 : FR3 * 

ATC GAG TTT GGG CTC AGC TGG CTT TTC CTT GTT CCT ATT TTA AAC GCT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTC AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CCC CAA GCT CAA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 _ 60 

TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATC AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 • 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

[0 2 2 4] E5>JS*f : 5 6 * h#n 'J- : 

ETuoss : 1 2 4 m\<r>mm •■ &jsd n a 

m\<OW. : m. BE?iJ©£ffi : L F 1 

mom. : -*« * 
m\ 

TTGAAGCTTC CACCATGGGA TCGAGCTGTA TCATCCTCTT CTTGGTAGCA 50 
ACAGCTACAC GTGTCCACTC CGACATCCAG ATGACCCAGA GCCCAAGCAG 100 
CCTGAGCGCC AGCGTAGGTG ACAG 124 
[0 2 2 5] BEW§ : 5 7 ★ Y#ui/- : jggft 

mi<D%z : 1 2 2 mmm ■. d n a 

mm : m. • l f 2 

«<o» : -*« ★ 
m\ 

GCATTGTACA TCAGCAGCTT TCGAGCCTTT CCTGGCTTCT GCTGGTACCA 50 
TGCTAAATAA CTGTAAATAA TCTCGCTTGC TCGACAGCTG ATGGTCACTC 100 
TGTCACCTAC GCTGGCGCTC AG 122 

[0226] mmn ■. 5 8 mmm : m. 

EJUOS? : 1 2 1 50 m<D& : -3 



(39) 



75 



m 



* m\<0%M : L F 3 



AGCTCCTGAT CTACAATGCA AAAACCTTAG CACATGGAGT GCCAAGCAGA 
TTCAGCGGTA GCCCTACCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT 
CCACCCAGAG GACATCGCTA C 
[0 2 2 7] Wm % : 5 9 * h#u ->*- : %®R 

E?'J©fi£ : 1 0 6 E?>J<DJ1£ : N A 



#[fl¥8-2 1 7 7 9 9 
76 



50 
100 
121 



E?iJO£$ : L F 4 



596 10 



£$DNA 
R V L 5 ' 



GTACGATCCA CTCACGTTTG ATTTCGACCT TGGTCCCTTG GCCGAACGTC 
CGACGAAAAC CAAAATCATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG 
CTGGAC 

[0 2 2 8] m\m: 6 0 * h^D^- : figHtf 

E?iJ©fi£ : 2 0 

se?ij©i : 

ftDft : -*« ★ 

TTGAAGCTTC CACCATGGGA 

[0 2 2 9] 6 1 *h#n5>-:B*tt 

E9JOS2 : 2 0 BBJiJOffiS : MDN A 

E?iJ©SJ : E?iJ©£ft : R V L 3 ' 

mm ■ -*« * 

E0J 

GTACGATCCA CTCACGTTTG 
[0 2 3 0] E5»JS^: 6 2 



50 
100 
106 



20 



BWOftS : 3 7 9 

m\m. : mi 

|g(D^ : ~*m 

E5>JoaiH:^fi8DNA 
E5U<D£ffc : R V L a 

EM 



30 



75/g? 
75. 
7 

75. 
75/61 
75/(& 
75/i$ 



HE F-RVL 

- 1 9 1 

1-2 3 

2 4-3 4 

3 5-4 9 
5 0-5 6 
5 7-8 8 

8 9-9 7 

9 8-107 



20 

a-g k 
1 e a d e 
FR 1 
CDR 1 
FR 2 
CDR2 
F R 3 
CDR 3 
: F R 4 



ATG 


GGA TGG AGC TGT ATC ATC CTC TTC 


TTC 


GTA 


GCA 


ACA GCT ACA GGT 


48 


Met 


Gly Trp Ser Cys He He Leu Phe 


Leu 


Val 


Ala 


Thr Ala Thr Gly 




-19 


-15 


-10 






-5 




GTC 


CAC TCC CAC ATC CAG ATC ACC CAC 


AGC 


CCA 


ACC 


ACC CTG ACC GCC 


96 


Val 


His Ser Asp He Gin Met Thr Gin 


Ser 


Pro 


Ser 


Ser Leu Ser Ala 






-1 1 5 








10 




AGC 


GTA GGT GAC AGA GTG ACC ATC ACC 


TCT 


CCA 


GCA 


AGC GAG ATT ATT 


144 


Ser 


Val Gly Asp Arg Val Thr He Thr 


Cys 


Arg 


Ala 


Ser Clu lie He 






15 20 






25 






TAC 


ACT TAT TTA GCA TGG TAC CAC CAC 


AAG 


CCA 


GGA 


AAC GCT CCA AAG 


192 


Tyr 


Ser Tyr Leu Ala Trp Tyr Cln Gin 


Lys 


Pro 


Gly 


Lys Ala Pro Lys 




30 


35 




40 




45 




CTC 


CTG ATC TAC AAT GCA AAA ACC TTA 


CCA 


GAT 


CCA 


GTC CCA ACC ACA 


240 



(40) 



77 



WP8- 
78 



2 17 7 9 9 



Leu Leu lie Tyr Asn Ala Lys Thr Leu Ala Asp Cly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC CAC TTC ACC TTC ACC ATC AGC AGC 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Ser 

65 70 75 

CTC CAC CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 
Phe Pro Arg Thr Phe Cly Gin Gly Thr Lys Val Glu He Lys 
95 100 105 

[0 2 3 1] B^Jft*§: 6 3 *h#ni/'-: 

mmo&z : 3 8 mmvmm •■ 

mi<m : m- miozm •. 

mm : * 
m 

AGCGGTAGCG GTACCGACTA CACCTTCACC ATCAGCAG 
[0 2 3 2] BBWf: 6 4 * h^n^- 

mi<o&z : 3 8 mmmm 
mmom-.tm 20 mm&fo 



288 



336 



379 



OH* 



£$DNA 
F TY 1 



38 



£j*DNA 
FTY2 



mm 

CTGCTGATGG TGAAGGTGTA CTCGGTACCG CTACCGCT 



[0 2 3 3] IB?iJS^ : 6 5 
Ba?j<9g£ : 3 7 9 

mm® ■ m 
mm ■. z*« 

EWO** : R V L b 

mm 

■ t h 

mi 



-ktu-y : HE F-RV L b- 



38 
•g K 



30 



75. 
75, 



- 1 9 1 

1-2 3 

2 4-3 4 

3 5-4 9 
50-56 
5 7-8 8 

8 9-9 7 

9 8-107 



leader 
F R 1 
CDR 1 
F R 2 
CDR2 
F R 3 
CDR3 
: FR4 



ATG 


GGA TCG AGC TGT ATC ATC CTC TTC TTG 


CTA 


GCA 


ACA GCT ACA GGT 


48 


Met 


Gly Trp Ser Cys He He Leu Phe Leu 


Val 


Ala 


Thr Ala Thr Gly 




-19 


-15 -10 






-5 




GTC 


CAC TCC CAC ATC CAG ATG ACC CAC ACC 


CCA 


AGC 


ACC CTG AGC GCC 


96 


Val 


His Ser Asp He Gin Met Thr Gin Ser 


Pro 


Ser 


Ser Leu Ser Ala 






-1 1 5 






10 




AGC 


GTA GGT GAC AGA GTG ACC ATC ACC TGT 


CGA 


CCA 


AGC GAG ATT ATT 


144 


Ser 


Val Gly Asp Arg Val Thr He Thr Cys 


Arg 


Ala 


Ser Glu He He 






15 20 




25 






TAC 


ACT TAT TTA GCA TGG TAC CAC CAC AAG 


CCA 


CGA 


AAG GCT CCA AAG 


192 


Tyr 


Ser Tyr Leu Ala Trp Tyr Gin Gin Lys 


Pro 


Gly 


Lys Ala Pro Lys 




30 


35 


40 




45 




CTG 


CTG ATC TAC AAT GCA AAA ACC TTA GCA 


CAT 


CCA 


GTG CCA AGC AGA 


240 


Leu 


Leu lie Tyr Asn Ala Lys Thr Leu Ala 


Asp 


Cly 


Val Pro Ser Arg 






50 55 






60 




TTC 


AGC GCT ACC GCT ACC CCT ACC CAC TAC 


ACC 


TTC 


ACC ATC ACC AGC 


288 



(41) 



79 



Phe Ser Gly Ser Gly Ser Cly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT CGT 

Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CCG ACG TTC GGC CAA CGG ACC AAG GTC GAA ATC AAA C 

Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
95 100 105 



*$Dfl¥8-2 1 7 7 9 9 



336 



379 



[0 2 3 4] BcW§: 6 6 
EflOSS : 1 8 

mm : m 
mm : -m 

mm 

CACACAGTGG TTCAAACT 
[0 2 3 5] : 6 7 

K?|J<DS£ : 1 7 

mmm ■ m 
mm : -*« 

mm 

GCCCCAAAGC CAAGGTC 
[0 2 3 6] BayiJS^: 6 8 
@B?JeDg£ : 2 0 

m\(om : mm 



io mmm- 



HMtt 
E F 1 



18 



&Jj)cDNA 
H I P 



17 



JjjJtD N A 



AACTCAATGC TTTAGGCAAA 



[an ant, ztiznmmmoLmzTfH 

■o5ffloft»Ktffl4, t h • xn>y-> 3 y • 7 30 

7?$ la (HE F- 1 a) ynt-^-/x>A 

*J H E F - V H - g y 1 fcijVt. 

[0 2 ] 0 2 a, co smm%®mwm%.ztirz 

*f§Bfl£D+^7WS-4fixi* (c h L/c hH) <Dk h 
I L-8Ktt*SI|g£g0StB©fci&0E L I S AOfS 
H**-f?77T-&3o 

[03] 03(4, $f»Bfgj£khWS-4ftftcDH 
»VjS«<OS-^-^3> Taj (RVHa) , fcitf 

nm k h w s - 4 irtttco Lllv - S> a > 40 
Taj (RVLa) ©&75/KE?<J£3-r-*1-*DN 

Afc^tsfcfto^^^-c&a. 

[04] 0414, *«WOf|«»«khWS-4jfii*<!)L 
HV^« (R V L a) ft&tf(CHMVflM (RVHa) 

znzrii-tyws-Ammvmm (chH) 

45tflC*^7WS-4*ift:LavjS« (c h L) tC 
OSlUfiEaS**, kh I L- 8 (Cftf 5J££f£i:ji 
£1%, COS ffllfi(OSit±jf tifc*5BflO 
+^7WS-4M<* (c h L/c hH) tltK-TSfc* 
©E L I S AOte**^-ry77T*5. 50 



mmm ■■ k i p 



20 

[05] 05(4, COS«<9Jg*±7ffp{CjI££tl/c 
*BWOR V L a *£A/T?ft* 8«<Dff1Mk F-WS - 
4 iKW (RVLa/RVHa, RVLa/RVHb, R 
VLa/RVHc, RVLa/RVHd, RVLa/R 
VHe, RVLa/RVHf, RVLa/RVHg, K 
VLa/RVHh) OfcM L-8»dfrr3*S£l£i:« 
41%, COS«BO*«±»*K*ft*nfc*»lflO 
**7WS-4ffi{* (chL/c hH) fcJt«**fci& 
OE L I S AO*SS**t^77Tab5. 

[06] 06(4, COSlMSO*ftJ:»*Ka4Snfc 
R V L b %dA/T*4* 8 flaftffitf k h W S - 
4tt<* (RVLb/RVHa, RVLb/RVHb, R 
VLb/RVHc, RVLb/RVHd, RVLb/R 
VHe, RVLb/RVHf, RVLb/RVHg, R 
VLb/RVHh) ©kF- I L-SiCfttUSSmtM 

£i%, cosmiiaoe*±a*k:st$*ifc*«iB<D 

*^-5WS-4ta(* (c hL/c hH) ttrntifctb 
©E L I S A©eS**t^7 7T*5. 
[07] 07(4, «HLft*aiflOS*»SfchWS-4 
Jn,& RVLa/RVHg MO-*(C RVLb/RVHgOk 

WS-4j/ift (c h L/c hH) fcJfctttafci&OE L 

[08] 08(4, aa!bfc*f8w<osfflttkhSfkfiift 



(42) ttDB¥8-2 1 7 7 9 9 

81 82 

RVLa/RVH g&5>lf{C RVLb/RVHg<DI L * (chL/chH) fcltSTf Sfci&tQ, U^KWf^ 

7WS-4trii*ft&tfK*«WO*^7WS-4ttft * 



CHI] 




0 Vl. Mouse 0 Vm. Mouse 

□ Ck. Human p erf. Human 

0 Human EF1« @ Human EF1« 

S3 pSV2neo 0 pSV2neo 




t HgG«a(ngM) 



k HgGSJ£(ng/mI) 



(43) 



WP8-2 1 7 7 9 9 



[03] 



n-3' 

IIF2 

7 7t^r^ 



HF4 

7 ? -b > r * 



*5' 



i 



3l 



♦ 



7 yb^rf* 









RVH5' "/ -V - 


RVH3' 






X «*flH RVH3" 7*Mv 



... LF ? 



5'- 



LF1 



3.3' 



LF2 



5* 3'J 



LF4 



15' 



RVL5' 



(44) 



W¥8-2 1 7 7 9 9 



[05] 




1000 



[06] 




ehL/dtfJ 




RVLb/RVHi _ 




RVLb / RVX> 




RVLb/RVHc CT 




RVLb/RVMd 




RVLb / RVMb # 
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(54) ANTIBODY TO HUMAN PARATHYROID HORMONE-RELATED PEPTIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new antibody having a chimeral L-strand 
including a human antibody L-strand C-domain and a mouse anti-human parathyroid 
hormone-related peptide monoclonal antibody L-strand V-domain, low in antigenicity, and 
useful for e.g. hypercalcemia and hypophosphatemia. 

SOLUTION: This new antibody is composed of a chimeral L-strand including a human 
antibody L-strand C-domain and a mouse monoclonal antibody L-strand V-domain to human 
parathyroid hormone related peptide, and a chimeral H- strand including a human antibody H- 
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strand C-domain and a mouse monoclonal antibody H-strand V-domain to the human 
parathyroid hormone-related peptide. This new antibody is low in antigenicity in humans, and 
useful as, e.g. an inhibitor for hypercalcemia involved in malignant tumors or an improver for 
hypophosphatemia such as hypophosphatemic rachitis. This new antibody is obtained by 
ligating a cloned mouse V-domain sequence with a human antibody C-domain sequence 
integrated into an expression vector followed by transferring the ligation product into host cells 
and then expressing it. 
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1 

[|*S 1 ] k htrttt© L«C«itt, Stf fc KiJ¥# 
IS*/l/*y|Ha^77FJcflt§v77*y*n-7;I/ 
L V ti$££tf * /7L|o 

[1^2] L«VlB*WEJ>J»#45T««n*75 
y$BBFiJ£Siyi<DT*S5fi!*5 l !Bi$©*?<7 LiL 

m*g 3 ] c &m c a mm. i e«o 

[1S*54] fc MMtoHHCW* fttffc hIMPtt 
«*;l^>l»l^f-Htc»-r*v«>^t/^D-t/V 10 
lnft<D H m V H$£#t?+ ^7HSt„ 

[11*55] H«Vim#eajff?46?«£tl«73 
/ S?8B?iJ£#ty t ©T'& 5 »*5 4 i2«<D** V H Ho 

mm e ] c wot c y i mv& mm 4 ibs 

mm 7 ] n*5 i ~ 3 <o^?nfr i 5tcfB«c©* 
*7L«l fttfln*H4~6©^rn*»miciB*<!)* 
y7Hfi£#ty, k hilfmivi^vMHT^FK 

[11*58] fchffif*<DLllVlIii©7U--A7-* 20 

sn? i ~ 4 , at; t vmwMt^ym*?* Ft 

ttJ6»«i~3*^tr» kH!fb8li*<!)L«v«W«d 
tr#i)^7°7Fo 

[li§*5 9 ] fflffiftj*£8i« 1 ~ 3 
*58fB«<D#lM7 , 7F 0 

[11*51 0] 7P-L7-*ti« 1 -3****1^*1 

frO, 7l/-A7-*ffiJ£4tfkhffi#S257 30 
55©7U-A7-*4Et3#©fc©7-&3> 11*5 8 IE« 
©#'M77Fo 

[11*511] 7U-L7-*m8l~3tf j eti* f ft 
k hffiflflSU03868®7U-.k7--*fK« 1 ~3 fc^HW 
{£|5|-<Dk<D7$»X fro, 7U-i»7-*S«4tfk 
Kfilf*S25755©7b-A7— ^1BW4 fc^UWfCll-O 
<0T*« > lli*5 8 IB«©# 'J "*7*7 Ko 
[W*512] 7L/-A7-^^tf©Kabat <D$£ 
KJ:5S36Sg075/»A^DS/>Tfet), fro, |S| 
®49»i©75y»^77/<74 r y»T***, 10*58 40 
E«©#U^77F 0 

[ii*5 1 3 ] mmm&si-emtiz^t nfr<o 

7 2 7«E^J«rtr. lit*5l2fBSc©# 'J Ho 
[ffl*5l4] 7U-i»7-*fc«*OKabat 
££52g45#@©72yg?tf>Ji/*yT-&(? > fro, H£ 
87f @ <D7 2 7 S?frV V o -T f 5 , 1S*5 8 lB«c 
0#'M77F. 

[11*5 1 5 ] K?J#^52~55T*g2n3^1*n/>nD 
7 2 / WXmtStts Wf*5l4fB«04? 'J -<77 Ko 
[1*516] k htaftOH8iViB«07U-i»7- 50 



f$Bfl¥ 1 1 -9 2 500 

2 

1 ~4 , RD'fc Mi|?»t^>lS^77 F 

ttifcaw«i~3*^ fc hlMtftftCHilvlMtt 
StM*U^77F. 

[;1*5 1 7 ] fltittftjHHg l ~ 3 fr, * ti^nfE 
yiJS€62~64Tg$tl*7 2 /HI3?lJ^€yt<DT$ 
3 . »*516!E«<D* 'J Ko 

[11*518] 7b-A7-£Si$l~4frkh^7 
9)\>--f\\\ 0kMft{*07b-i*7-*fg«l~4fc 
11*51 HE«©#'J ^77 Ko 

[i»*5i9] 7 u-a 7-*inw! i ~ 4 mnzn 

k h}nftS31679©7 l/-A7-*ft* 1 ~ 4 fC&Jfcf* 
fcOTNfc*, 1**5161B«cO^U^77Ko 

[11*52 0] 7b-A7-^i§u~4frwrtt 

k hfix<*S31679©7 U-A7-^SM 1 ~ 4 t%WftK. 
ISI-OtOTfeS, 11*516^10*^^77 Ko 
[11*5 2 1 ] E9JS556?8*n* 7 2 /SS?BB?iJ£ 
k FSHfcffitt©H$jvti$*£??#!M7'7 Ko 

[ii*5 22] k hfitfto l ii c mm^tsx U^7 

7 K, &tfli*5 8 ~15©l,vf ttfr 1 *KB«©#U ^ 
77 K*^tr, k hgij WflS^l^yMil'W FK« 
T5khSfttnf*<DLgto 
[H*5 2 3] C m«< C A M«7ft t) , 7 U- A 7 
-*fK«l~3tf**l* f nk h#[ftHSU03868<7)7b-A 
7-^«Wl-3i:ja«Kn-OtO-p»»), 7b- 
A7-^iS«4*<k hM<*S25755c07b-A7-^nS^ 
4 k*K«fcH-OfeOTP*9, Rtffflffitti*««i« 1 

~ 3 ©7 2 y nie^jb^n^txgB^s^-eiTg^n 

* fe ©T» * , 1I*5221E1© k K SUbMi*© L Mo 
[11*52 4] kHK(*©HaciB«*^€r*y^7 
7 F, S0 : ll*5l6~21©^Tn*^ 1 5tcfBl©*U^ 
^7 Yttflis, k MiJ¥«*;l/^yWa^77 KK» 
t§kh^k5ii*OH^o 
[111*5 2 5] C m& C A 1 t> , 
7-*tiJHil~4tf*ft* f ftk hfii{*HSGIII07b-A 
7-f«Wl-4 4*OtOT?*t), &Cf4Bffttfte« 

i ~3*^n ; ?nBB?iJS^62~64T-g?n?.72y^ 

SB?lJ%^tyt©T'S5, »*524lBSc<Dk hS^tti*© 

Hiio 

[11*5 2 6 ] !tS*522X&23!B«© k h S'Jfkmi*© 
ttf, k hBJ¥«m*;U*^B83l^^7F»i:»f 5 k h 

[11*5 2 7] 1 .86X 10"' [M] WTO»8S»*t-r 
5> k hIiJTO1^*>ll^77F{cflt5ft<*o 

[11*52 8] 1.22X10"' [l/Sec]WTO»li3«fiS 
S**tf k Mi|¥«)i*^ ; &>M1^77F(c^t 

[«*52 9] 6.55X10' [1/M.Sec] W±£D*g^i§jg 

36***1-*, k hsiJ?Wt^yiai^77F(cW 



(3) 
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[MXmO] 1.22X10"' [l/Sec]«T©#«3iEfi£ 

mm . 55 x io 4 [i/M. sec] u±<D%smg.%.mGt 

5, k hiijf«)i^l/tyill^7 P f-KtWt§lnf*o 
[ffit#« 3 i ] £857* 7 X* ym-t y 

Wo 

mxm 3 2 ] m?? y#m 

*yV- KJ:9il»£Sft5fc©T?fc5fll#«2 8Xfi3 
0E«O*tf*o 10 

m*a 3 3 ] ftftgjf&fttf . ym 

■b>^-KJ:»)M3£*tl5*)©"pa&*ll*a2 9X«3 

CW*«3 4] »P»t»*M .02X10"" -1.86X10 
" [M]tfa5«S»*JS2 7lB*©St». 
[H*«3 5] fi?8l£Stfl.02xiO" 10 -1.86X10 

Umm3 6l ftg&fttfl. 34X10"° -3.58X10"'° 
[M] V&SM&a 2 7 fB«©Jnfto 

[»#83 7] ^HSilJS^iStTb^ . 38 X 10" 6 -1.22X10 20 
"' [l/Sec]T*fc5IB3fcIi2 8E*^i5ltto 

8] »iiilJt£&#7.3 8 xio" s -1.22X10 
" ! [l/Sec]?&*M#a2 8E*©fil{*. 

[1W3 9] ffliaft£Ktfl. 66X10"' -3.16X10 
" [l/Sec]T*S»*9(2 8lS*0*t(*. 

4 o ] mm& ^.mz . 32 x io" 1 [i/sec] ? 

*5IS*S2 8|gii<Dlntto 

M#B4 1] IS^-iSjS^gSt^e.SSXlO 1 —! .24X10' 

4 2 ] JS£jifi£»tf 6 . 55 x 10 s -1 . 24 X 10* 30 
[l/H.Sec]T?$5Il^a2 9C««*t{*o 

[»*14 3] HS^iiJg£^7.23xl0 s -1.03X10' 
[l/H.Sec]TSSi»#*2 9E8«Rjt, 

[W#«4 4] *S£3!!8£»tf 1.03X10* [l/M.Sec]? 
*5§S3j&S2 9ia«<Dfiitto 

[M$34 5] 2.32 X10" 4 -3.16X10"' [l /Sec] ©ft? 
(Safi^ftR tf 0 . 883 X 1 0 6 - 1 . 03 X 1 0 6 [ 1 /M . Sec] ©)££ 

mg.im%%tz* thw\mm^)nymm^^Y 

[ISI4 6] fflVfi. t» ( hhiftm * 40 

^■ymx^-fy^^^^xmwx'&mmmz 7- 
4 5 ©vvfftfr i jatcietomfto 

[fiM 4 7] k h > MS^77 KK 
*tf 5 777, / 7D-77Mntt© L«V1H«%3- F 

-ra«SE?"j*£trDNA. 

[fiM4 8] L||VliWWEM#*45T*£ft*7 
5ySE*IJ*S€rfc0"efc*lll#84 7fBfc©DNA 0 

0HJRSI4 9] L»V««*3-K-f5JfigE$W»<E 
?IJ##657?gSn*tOTife*ai*«4 7IB10DN 
Ao 50 
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4 

imm so] t H"j¥«»*;i/t vHia^yf - kk 

*$«SE*lJ£attDNA. 

[■$8 5 1] H « V ««*«W#^46Ta« tl* 7 
5 / ftffiyiJ*^tr O * 5 0 BW.<D D N A o 

[§iM5 2] H|gV8i«£3- Ft SJfiSEJWE 
WS<l57-ea*n5t)OT*5fl|#«5 OEKODN 
Ao 

5 3 ] mm i - 3 w-rtifr i bke«© 

**7L«*3-F*-5DNA. 
CUI*S 54] 7 L 8*3- K1"« D N A Efl 

IB«©DNAo 

ca*« 5 5 ] nm 4 - 6 (o^t i JstcK«o 

*^7H«*3-F-r*DNA 0 
[fit*«5 6] **7Hfi*3-K-f*DNAtfE5»J 

!Blc©DNAo 

CBI#E5 7] ll5}<IB8~15(D^-fn^ 1 MBfc© 
#D^7> F*3- KfSttlEflfcStf D N A. 

CHM 5 8 ] E5>J#^66~74T*S*nS ^ftl^O 
i&SE?ij££ty> M$g 5 7 E»DD N Ao 

imm 5 9 ] «#«i6~2ioi^rn^ i «tcK«© 

# 'J K*3- Ft SffiSEJUfc^ttD N A. 

biw&b 6 o ] nmm^Tmn^mmmt 

tf, »#E5 9fBfc©DNA 0 
[»M 6 1 ] IS«2X(i23fBicO k F SMfcSitt© 
L^3-Ff5DNA„ 

[SM6 2] E5>JS^47~55T^tn5^-rtl^O 
75 /»iJ^3- Ft SfiSEflfcStt, k hMtm 
W<D L fl D N A o 

[ffiJRE 6 3] k F SHfcffif*© LiDNA tf\ E9M 
^66~74T*gSft5^?ftfr©l£8E?lJ£#tffc©T*;& 
SW*«6 2EttODNA 0 ' 

[a*« 6 4 ] is#s24Xfi25Efi© k h mitm<o 

H^3-Ft^DNA 0 

[him 6 5 ] E&im xn&znz 7 s y bsetu* 

3- FtSiaSEJiJ*^ k h SHWnft© H fl D N 
Ao 

[sf5*^ 6 6] k h sftfiii*© h e d n a i}\ mm 

^58T*$n5«SEM*dCyt©^**»*«6 5 IB 
ScODNAo 

[M»« 6 7 ] 4 7-6 6 <D^f"n^ 1 MB 

*<D D N A ZttsH&Z.^? 
[W*«6 8] »*«6 7EfROffl»*^^*-»c«k 

Ctt*«6 9] tt*«4 7-4 9Rl>*5 3-5 4©^ 
fn*M«KEISODNA^trKS^i'*-, MtfK 
ll^JS 50-52 &tf 55-56 1 JSfClBSc 



5 

\Htm%** ymzn&tz ctmmtt 

7jf£o 

[tt#B7 0] ffl#JH5 7~5 8fttf6 1~6 3©^ 
?nfrl«K!E«©DNA££tyf8S'^*-, MtfiC 
11^5 9~6 0&tf6 4-6 5©l/vfnfr USEE® 
© D N A ^trfglJH * * -fc J: 0 2 ixkBU 

[mm 7 1] t MWttBMvl/* Ffc 

mm 72] t hwwtmxfrzymm^?? fk 

7 3] t F iWtfJS*/!/* yHBi'?^ F c 

um®7 4] mwnm\ mm. mm. mm®, 
mmm, m m&. mm, m, mm. %m. 

MK& WSdWiatflBttU 

«<Dffi*;l'^9AifatidilHm 
[»#gt 7 5 ] M$£ 2 7-4 6 ©i^-fn^ 1 SKE 

itmm 7 6 ] $mm 27-46 ©i^-f 1 bee 

totft***S»rt4»: LT^W*/US/«>/»i(iiffi«i»l 

[§f*K7 7] 1S$^2 7-4 6©t,vfnfr 1M2 

ad/S^AjliifflWIWI. 

ansa 7 8] Bttmvtf, nm, 
nam. m ttm& sijs, us, mm. iljs, 

mi 

mm 8 0] <B y yjhgJWtt 'J < 5 
»*« 7 9 Elc©<£ y 

8i] fgg yifoffitfffi y yite e * 5 y d a 

imxm 8 2 ] is^a 27-46 ©t vf ftfr 1 ^{cte 

8 3] ffi v >mm& y >ifott < ss-c* 5 

11*18 zGKofi'J >jfiiffi»#«l. 

imm 8 4] <s y > « # <& y e * 5 > d a 
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[000 1] 

mi (vmw k MA^ommwM ccww t^e 

II) VKW&tflM (HID vf»«©ffl«tti*£«*tf 
10 fc FSxttfC&ffiSnT^* t hSMfc (humanized) ft 
ft, Bffif*0L«fttfH«, 36t/KRta#OL«BXttH 

»*»js-r 5 v y fe 1 1 5 . 

[0 0 0 2] ^5gB^ti^e>tc. _k!E©}n{*, ftE*<DV 
«W*3-K-r**»i»>J*^tyDNA, &tfVSfi«£ 
$«?L»XttHia«n-Ft4DNAKBit5. *5Sfl 

[0003] *awtt«5E» siwmii^^ylil^ 

[000 4] 

!ttm£#©5~2O%fc*5n3S*fc£0f£#?;& 

W.X&%t%z.t>t\X^% 0 &ii)\>i/^L<k1$.<F>-3y F 
D-;H4Jg#O»aHMii:Q0L (Quality of Life) {C^: 

[0005] SttmM(c43»t«X *;l/->^Aifiifi 
-IRK, ffl*«4tto*tttt#i»iRH : FC<J;5HMl 

(Humoral hypercalcemia of malignancy) t, #(C|E 
^X^S)l5IL/-cl!jlS©lP)TW^f / FfflK c fc5L0H (Local 0 
steolytic hypercalcemia) t\t*Mtt\Z>o HHMTii# 

H-, rt?469, 644-648 ) . 

40 [ooo6] m^iy^LMmt, mtui'yymtf 

Sfbt* fc, Sfii&KfflS©IEI»T'7j<»©i8^AM6T 

[0 0 0 7] lffiftiKf*9»*;l/i">Alfi«£©3-6HH 
M^giltfgttH^t LT, PTH (BJ¥ttB*;I/t y ; Pa 
rathyroid Hormone) &<D®MX'&ZWW'WBfr}\' : £y 
50 WM^y?- F (Parathyroid Hormone related Peptid 



(5) 

7 

e, WT TPTHrPj fcV>?) tfMoseley. J. M. 5>tC<i; 9 1. 
l/^cSft/c (Proc. Natl. Acad. Sci. USA (1987), 84, 
5048-5052) . 

[0008] PTHrP*3- K-r*ae?auMi 

£tl (Suva, L. J. et al., Science(1987) 237, 893) 

*<zxb*t*^ khprarPttae ; ?ojHRWz^7'r'> 

>^cSo*< 139. MlRtf 173ffl©7 5 /K*»6ft* = 
»WME"r*C fc, 3fctffcilatf>-ett£«3ifc*i*4PTHr 
P (1-139) OH^»«PJc8tJ<«<ra:77^yh*^ 
lEt*C4:**W6*»lC4ofc (Baba, H. Clinical Calc 10 
ium (1995) 5, 229-223) . PTHrPfi, mmm&frt> 
Sl3(4075ySl3ffl09*8ffl^PTHfcra-T?*Sffl» 
*14ttfr6j|34ffi75yWMtK*JV^TtnHi:iHftlO 
4ft*l5i*MtSt>Oi:«t«*n, '>tt<£fclG&MI 
tfc^TtiPTHi^lOPTH/PTHrP ggftfClS^f 3 (J 
ueppner, H. et al., Science (1991) 254, 1024-102 
6, Abou-Samra, A-B. et al., Proc. Natl. Acad. Sci. 

USA (1992) 89, 2732-2736) „ 

[0 0 0 9] mr?im*%1BMmfrt>M£.-£tiZC 
tim&StlTVSIfis B*©*451\ ft* 20 

& m Afiit, 8&*«m to mm w 
iff, w, »at*tti;ii)fcr«, «mi^6*aks* 

$ Toil 4 ©Et^ffl^fc J: 9 4±« ti* c fc aVW 6 
tC&ofc (Burtis, W. J. Clin. Chem. (1992) 38, 217 
1-2183, Stewart, A. F. & Broadus, A. E. J. Clin. E 
ndocrinol. (1991) 71, 1410-1414) . PTHrPfi, 

[0 0 10] PTH/PTHrP tWfeftfiEL 30 

(!iS^fi¥, Clinical Calcium (1995) 5. 355-359) , 

* yrt—WPJb*. 7T-)W>{?y7— trOffittfLE 

?Stt{k?n5 0 £fc, 7*X7*!)^-- tfCli7*X7 
rf-fVHVS'h-M, 5-t?X7*X7**-h*# 
»LT'fVS'b-;H. 4, 5-hV7*X7t%-bti/ 
7'>;l/^'J-bD-;l/*4i;«-&*. cn&OS/^HE 40 
l^fctiGlSSaWf 5 (Coleman, D. T. et al.. 
Biochemical mechanisms of parathyroid hormone acti 
on. In: "Theparathyroids" (Bilezikian, J. P. et a 
1.), Raven press, New York, (1994) page 239 ) „ 
[0 0 1 1] PTHrPfi, CfteOv-^MEl^fl-L 

S 'J ylMiOlT, BttcAMP^ilttOJiiPft t* £5 1 * 
&CT„ CKOJcdfC, PTHrPttJgttM»fcff5fl5*rt/5/ 
■7 AlfllJmfC SB$E Ml b T I ^ Z t WW h frlC & o T ^ 



Wl 1 -9 2 500 
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fir 5 flu h:i>\ x^n-f MM, ^F^-> 
>, ,«'Jm fc*X7*X7**-r-3?tf<Iffl;*n 

s. u^LftA^, znzommmmmiczvm 
mmtzzt. ft^mmmmzzt, xim® 
mm^ zt%Efrt> y o mmm < ntt « <o 

[0 0 12] -7?, Sttl«fc#?iiSj!j7l/'77Alfo£i£} 
SOSrU^*ilLT, Kukreja, S. C.6tt, fc MJfitf 

C fc&i&Bg V 7 X IC PTHrPK ft? 5 *&tr[lfll?»£ 
S fc , jfiiif AlgRl>lj5cAMPl^;l/tfM 
'>Lfc<li:£?RSLT^5 (J. Clin. Invest. (1988) 
82, 1798-1802) „ &j$f*r 5>fi, PTHrPl£fc YMm 
£*Lfc7-Kv*XKPTHrP (1-34) 

#B*IB*^fcJtt?tffccfc*IRftUT^ (J. bon 
e & Mine. Res. (1993) 8, 849-860) 0 S/c, 1#F*W4-2 
28089^Ctt > tr-PTIirP (1-34) tftt 5Y7X/fc h 

[0 0 13] v^XOt/^n— f;l/Jx(*fit M;::tet> 
TKttfcftjfiiKtt ( rswttj ii^JWt**) 
U c©/"c46, fc Mcfcnt5v7X€/*n-t;Wnf* 
OE¥8ffiWii«^SIIS;*ftTV5. T7Xfix 

h{cfcttSv7xm#<0^ffltiJtR^<, W&Sft 
fc»S«l5#fc5Hfe*4lr\, S&fc, JS^L/cv7X 
StfttcWLT^fak r-tftV^Xftft (HAMA) fi, ifil 
l#fX&ffli<D7 if, l#fc t^TT-m 

[0014] cn5©iaiH%i»i*-r5fci6» 

©tftft, ^Jxtfv7XS*cDty^a-t;umf*©^ 
(OnimfM (VS8) ttfcfc<Ov*x*:/*n— TvMfi 

* t s * * 3m*m t % mx- * § . 

[0 0 15] fl5>txS*^7^iti:0v7xtaft(D 

vvzmictt^xftmmm^t^mtnzo *y 

RlSiS«f!:W-r«ffe«E*SSA^-f5Rl^tt^ft« (LoBu 
glio.A.F.et al.. Proc. Natl .Acad. Sci .USA, 86, 4220-42 
24,l989) 0 

[0 0 l 6] v^XSt#Oft«H»tt*(S«?**fc«)© 
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fflftlilti^ASfl^? (complementarity determining regio 
n; CDR) (D^thnJ^Wc^liLT WflMU 
(reshaped) k h^S««*flsSt4. ft/cU &B(C 
.kofli, SMt h nr^ffi«<0 CDR J: t) — 
IttOV^^fixftOfiljitCjficJltSfcfet, CDR* 
$8LT^57U-A7— >HW (FR) ©-g|5<D7^ 

[0 0 17] #fc, cftSOfc hSHfcSnfcSflWtfc h 

SPiHi, CDRRtfffi<-a50FRO* , r*5o CDR 

1WSW**?*1\ CO/cifc, v7XCDR£l§ 
»t*khfflfktt#tt, fett^k r-CDR££WtS^ 

[0 0 18] fc hSHfcttfWco^Ttt, SSfc, Riechm 
ann.L.et al. .Nature, 332, 323-327, 1988; Verhoeye.M.e 
t al, Science, 239, 1534-1536, 1988; Kettleborough, 
C.A.et al., Protein Engng., 4, 773-783, 1991; Maeda.H. 
et al. .Human Antibodies andHybridoma,2, 124-134, 199 
i; Gorman, S.D.et al., Proc. Natl. Acad. Sci. USA, 8 
8,4181-4185,1991; Tempest, P. R.et al., Bio/Technolo 
gy, 9, 266-271, 1991; Co.H.S.et al., Proc. Natl. A 
cad. Sci. USA. 88, 2869-2873, 1991; Carter, P. et al., 

Proc. Natl. Acad. Sci. USA, 89,4285-4289,1992; C 
o, M. S. et al., J. Immunol. ,148, 1149-1154, 1992; R 
U'Sato, K.et al., Cancer Res., 53, 851-856, 1993£ 

[0019] mmoc't < , k mitmmmm 

fcibicmX'&Zt^MZnStiK PTHrPtc^ttSk h 

snr^a^o tit. t mitm^mmm^^x 

h% (0lJx.ff, Sato.K. et al., Cancer Res. ,53,851-8 
56,1993£#!$cdc fc) 0 
[00 20] 

mwm&LZo ttzmmi PTHrPtcw 

t5v7Xt/^U-t;UJr[i*cDnJ^^ (VH) 
kHa(*OS«fil« (CM ^645th/7W 
*^7tai*, PTHrP£tt?5v7X€/*n-t;Mn<* 

©sim (lid va«Rtftffl (Hio vmmmft 

JfceHWffk hJnMc8ffi£ft-tV5k h§Hfc (humani 
zed ) Jnfk RSW*<DL8RtfH«, Mtf{«<*<DL 

-rsct^gwt-fSo 

[0021] mwiiZZic, ±EO»[*, ftK*<DV 
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fBW&3-Kf*JSgE5U*£tyDNA, &tfVtB«* 
3€f# U ^ T'f - K* L SlXti Hffl*3-KT*DN 

S&fc, PTHrP(CWt5*^7Si*St/khSJ{bfixi*(D 

tC> *ajStt^K^PTHrP»cWt*fit«:*a«-r*Ci: 
^@Wt1-5o PTHrPKWrSfitftX 
10 fik hS{fcft<*%W$M#t LT^tfESiaSttlfctflc 

[00 2 2] 

^^y^p-t^fixftok bicmzftmmH&m 
Sofc. sauna, tusftoLicin 

RtfPTHrPKWfS v77*:/ 7 n-t;MnftcQ LHV 

?im*§45?'gi£ni> 7 5 y itE?"j*dtyt o*W6 
L«cs«turf±cAis«ot©*W6n*. 
[0023] z<bic *mi& tmrnnmcm 

«, RciPTHrP Kttt*v7X*/*n-t/Wnf*<DH 
PTHrPfcflt5*y-7*/?a-t;l^{*-e& 

30 So 

[0 0 2 4] s&k:, khjni*©LllvSg« 
07L/-A7-^SM^1~4, Rt/PTHrP(cWt-5v7 
* D-t;Wnft© L«VlHM04BMttft£1H« l 

9 KT'&So ffiffittf££Sf$ 1 ~ 3 t LTIi, ^ft^ft 
E9J#359~61-Cg*ft*75/HEM*S€yfc©J0«|t 

tf^nso 7u-A7-*is« i~3 4: bra ^-n^n 

k hfixftHSU03868<D7 U-A 7 1 ~ 3 **<D& 
<D. AO, 7U-A7-*{B«4fcl/CH:khffif*S257 
40 5507l/-A7-*4S*<Dt03bW6n*. fe5^ 
tt, 7U-A7-^^(l~3i:LTtt^n^nkH5t 
#HSUO386807U-.k7-*SMI 1 ~3 fcgRWfcRI- 
©feO, fro, 7b-A7-^H$4 tLTttk hm 
S25755©7U-A7-^tH^4 t^«W{C|B)-cDtcDfr 

[0 0 2 5] CCT\ r^g^JclHl-j fcti, th^fb 

H*offi1t*^-r*J:5K:, v7X^7 7n-tyHnf* 
50 OffillttifcSgllWSJRrtrSfcftKjMliarTSyil©^ 
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[0 0 2 6] *»lfltt, 7U-i»7-7««4> 

<DKabat<D$£(Kabat,E.A.et al.,US Dept. Health and 

Human Services, US Government Printing Offices, 199 
l)£ c k3^36#gcD7 5/$tf?-ni/>'T&D, fro, 

[0027] mwit, mmmsi-v&s 

SCOTS. /Mm i/yX'&K), fro, |S|^87#i(D7S 

/•^yn-r^y^*, thS!fl:tt(W)L«viiw 
&£tr#'M7>KT'*5. S&fc, *#gHM, ib^ijs 
§52~55T*SSftS^1*ftfr©75/$E~>U££Cy, k 
hfflfl:ttit:OL«VllW*^0#U^7'f - 
[0 0 2 8] S5>(C, *»BliJ4, khtftft:©HavjS« 
07U-/»7-^HWl-4, Rtfk |>PTHrP 

K-e&So fflffitttt^is« i ~ 3 i LTfi, 

?nE?lJS^62~64Tg?tl5 7 5 7 »E*y*Str fc O 

frwsn, yu-L7-^mmi-4 tixn. 

?~7y>l--?Ul (Human Subgroup 1 1 1 (HSG III), Kaba 
t.E.A.et al.,US Dept. Health and Human Services, US 
Government Printing Offices, 1991)£JIt5 k hIKW 
©7b-A7-7f?SJ?i;l~4 £"3f¥L<{4 
^-n^nk hffi{*S31679<D7b-A7-7tg$l ~4i 
*Ot,0*W6n, *«W4k bJnf*S31679<D7U- 

So 

[0 0 2 9] £?>fc, *58lfltt, BB?lJS#56-ea?ti5 

^y^f-Ki?'**. ssic, ftuiskhsfb 

KCfB«*StfsK'.M7"f-F*£&» khPTHrP (eft* 

CAHUC 7U-A7-7fB«l~3i:l/C{4*ft* f ft 
k hm<*HSU03868©7U-A7-^®Jg? 1 ~3 tMm 

S2575507U-A7-7®«4 tHR6fyi:|H]-<Dfc<D, 
*l/TfflSttft«ffl«l~3<07 57ltE5IJi:tT»4* 

n^nE?ijs^59~6iT^?n5tO)bwe.n*o 

[0 0 3 0] Sfcfc, *»&~(4, MI2khjnl*©HiiC 
9W*«r# y KRtf H« V«W~*£fc# 'M7° 
^FfcStf* khPTHrP fc»**fcFl!fltt(*©H||-e 
CfflWfcl/TttCy lfflft 7U-A7-7fiPl® 

1 ~ 4 t LTttHSGI 1 1 icmti k h*7i(*Efe*07 V-L 
7-?1IKl~4 tLT««tt»fillWll 

~3 1 LTt4 ; en ; fnea?"J!&^62~64Tg$ni>7 = / 
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[003 1] fc&K, **Wtttf"J"J<, 
tttfBftHfiPTHrP tUMzmZo KPTHrP tntt&k h<D 
£S^fe^C$tSC£fr""m&, fcMfttt, kh-IHb 
tfif*, 77^v*^jCFffifM:if£Str. 
S/c, KtftW4fi^jiP«£a%tt5feOTa6«. «6 

[0 0 3 2] #fglfl©jnf*:{4, 1.86X10*' [M] WTO* 
10 «J£S, 1.22X10" [l/Sec]WTO»rfiifiS», *L 
T6.55X10 < [1/M.Sec] tt±Ott«Mfte»**t*fe 

[0 0 3 3] *«Wtt, k hPTHrP tC^t-SV 

7X*77n- f HWW LIS VWt3-Ft*ll 

*3€rDNA?fc3. L«VlB«fttf H«Vffi«fc LT 
"4, ^n^nE?iJS^45, 46?g£ft37 = /$E?iJ£ 

20 #tffc©awe>tt, L*vtw«*3- Ft*«aiEW 

£#£yDN A t LTt4mtfE~Wf65T*g£ft£t<D 

frwe>n, Hav«w*3-K-r*ttSE?j*frtrD 
n a t Lxitmrn^ixm ^n-s 0 

[0 0 3 4] £5>K, tuIB*/7LtlX{4+ 
^7H«%3-F-r*DNA-e*5. KL»*3-F* 

5 d n a t LTttm*.ifmm^e5xm nzmmmi 

T{4E~aj#^57T*gSftSJggE~aj££ty&<DaWP> 

30 [0 0 3 5] SSfc, *«W"4, tuHBk FSfbJnft^L 
«VW*3-K1-*"iaSK<J*^CrDNAX"iH«vjB 
**3-Fr*'ttEM*a&DNA*»*. L§1V® 

66~74T?g$n§^-fnfr<D^»E?y^#otofr^if 

6tu H«vtU**3-Kt*'MBK»J**«rDNAi: 

[0 0 3 6] ^5.tC, E?IJS^47~55T'^$ 
ft$^mftHD75/SE"»y*3-FtSJHSE~iU*a 
kh"Bfb*i[i*OLavjS«<DDNAT?**o KDN 
40 A fcLm E$»J#^66~74-C£3ft5lr"rftfr0JSa 

E?iJ^#tyt<Dfr^if?,n5, *56Wt4» E5>J 

##56T*SnS75 7»E5»J*3-Ff*, k hSfb 
Jnl*cDHavSa^(7)DNAT'*^o iDNAtbTtiE 
5iJfl^58T*?n*«ISE5iJ*dtrto*W6ti*. 
[0 0 3 7] *»Wtt» HUfH^-fnfr^DNA 

?r#tyfflg!!X.^^^-T-*5o 2 *%P^f4, Bufg 

n^^l^fre, k FBJ¥WBKia^7 , f - FtWt «*y 
50 7R»Xtti:hS!fttt(**flB»-rsc4:*«ftti:'r*k 
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Kit 4 -21 BF^^IiT^S-r?. 0 
[0 0 4 3] mnn&BfrZ 2-3 B&fctaf*j££$ffl 
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KgHt5t<DT'feo, sfc, itflusiiffttiii*^^ ioo /igffli^nSo 

■? AiajES#fcfc^Tfi us btf fgu yjfii^Etosn [o o 4 4 ] (3) tn&mvmfe 

Mm. mm, m mm, m m mum* m lanans, 0j;ufEiA(xy^vzwA/7y-t: 

n5 / >ft<tt— oAWStis^. ttisoSKHs AyyM>h77^) liw^ns. 

£ftS&co?-«&<, S*/l/S/*Ajfiui*ifc&-fJBtt [0 0 4 5] (4) »M4£ 

mttzctweazo wt, *aw*sfai»ciHwt lt, v«>x, 7-yh> t hfcjfa^oi&ftfcSfcu 

[00 3 9] sMIBtt L"Oi, ftttttfttt** U *Hte0tt»T 

c«wo^«ojB!fi] 20 ttmsum mz.i£HkT%m t-s&vz?. msl 

PTHrP(c»t3v?x*/*n-t;Uffift{i, HtJSTft «ttfct, t$*Wf-y-97-y-*Z*V$<sfr 

tetoWMfeK.**)'^-/*) k-vsh«u t#e>n -Jfvy-^i/y (hat) enmc^WTt&^to 

^^ts^D-y^i^-rscfcfii.tDinatsi: [0046] sip-^ik, mc^<om^<omf& 

t^T'tSo 0Rt£, P3 (P3x63Ag8.653) (J . Immunol . (1979)12 

[0 0 4 0] (1) m?.<DWm 3:1548-1550) , P3x63Ag8U.l (Current Topics in Micr 
ftftOft&fcffll/^PTOrPfcLTM:* fflft^DNASX 30 obiology and Immunology (1978) 81 : 1-7), NS-l(Kohle 

\Mt¥%mz^MMlLtz?m?<07^;Wim\<r>%$t> r.G.and Hilstein, C, Eur. J. Immunol. (1976)6:51 1-51 

gb<fi-g|S©^7>r-\ Xfiffi#/l>$">i»lfiUS£&iE 9), MPC-ll (Margulies.D.H.et al., Cell (1976) 8:40 

■T**aiBaoiait±»«Eb*<DPTHrPftif*^lf6tl 5-415), SP2/0 (Shulman.M. et al., Nature(1978)276: 

§0 ^fcltDPTHrP (Kemp.B.E. et al., Science 269-270), F0(de St.Croth, S.F.et al., J.Immunol. M 
(1987)238,1568-1570) <Dg5 1 -34SB075 ethods (1980) 35:1-21), S194 (Trowbridge, I.S., J. 

ii^-ff-Y (PTHrP(l-34)) ZtfMt LTffll/>§C £ Exp.Med. (1978)148:313-323) , R210 (Galfre.G. et a 

#T-**o t hPTHrP(l-34){i, E?IJ#^75T*£ 1.. Nature (1979) 277:i31-133)^tf$Rg£$ffl2tt 

$n57$/»iJ%Wr5t(DT-*5o 5 0 

[0 0 4 1] #e,nfcPlHrP**+'J7-*>^*S [0 0 4 7] S»lt««, Wfi$«, 
(mff^n^D^'Jy) KtS^««fc», 75>a/< 40 if ft* 6 $5 ft*. f&ft*>, fiuffi§»»^)l?li, 

yh^ip-r^o 7v ? a/^hfcbT(i, 7DY>^ Uy/<H5ll*aiHl3W4SffiU, ilft&ffl«£tt»*S. 

±7^"a/^h, 7D^yh©^±7^a/ ( !yh^ &6ftS«BM**PBS , DMEM, RPM 1 1 6 40^OigJtilX « ^ 

[0042] (2) m&tfiaftjt£«©$i& M^fT^c^tc^oi^-rsetftt^iintHH-r 

X, 77F, it/k -7+r#\ k^^aif© [0 0 4 8] #fc, ±!B5xn-v«tir[^4« 

mmmcmtZo mit, mvmx&mm tmmMszvzx, mi&sit. mem , dmem, rpme-i 

STftif, HSSrt as** if {<:«}; Off 5. ^fc fiStMf*g£«t^, g^Jti : l~l : lOTH^ffi 
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«fcoTfTfcft*o «B«£*ffilS-&5fciMctt, 
^11.000-6,000 ©stf'Jxf-Uy^Un-Jk #'J 

[0 0 4 9] (5) /n^7U K-7©lRStf*n-r> 
SgiJt*. W^tLT, att&J&lcfettSfflBoa 
-h±fc**, a*x;Mc«R*H! ( HATigtffi&H) * 

in*., «aa3fc«R«tt«»LT«a*fT3. *© 

IS£» 4* l/T<*aH*/vf7y K-vfcl/casc 
K-v©X*U--:/?tt, Riff 

[00 50] (6) ^/^O-^Wrtf*©** 20 

tssakim aaoaaaa&mkatfsatf 
wen*. iM*at:fe^ttt, /W7>j k-v* 

10~20%<7i/IiMMf#lr RPMI-1640^td2. MEM Jgtfk 

(a*.tf37"C, 5%MJSD T2~UBm^m 
[00 5 1] ftfcfcdttttCfc^Ttt, 5XD-7*i 
S^U F-v**ak:a»S£.5. *tT, 30 

i~4aaaica#xtta»*awrt-*. mviwm 

itffttfcfci^T, tttt©a«tf£!*i:«n*«*tt, flU 

^-^DYF^77-f-§ if ©iMOOtfffii&aiK Jl#? 
UT> XttCtt&*ffl#£fc-ti:3Ci:ti:«J:»)»S-f§. 

[0 0 5 2] 2. **7fixf*0«» 

(1) t h-PTH r PlCfttZWZZSta—fJllA 

f*ova«*3- vtummteztsmknta-- 

(i) iRNAOMa 40 
t h P T H r P Kft* 3 V >? X^r / * □ — TvUftft© V 
a«%3- Kt afiSE9iJ*^trD N AO^n-- >y 
fcff5fci6> B««tifc/W7y F-vfre>£ft]©£ 
ffi, flfH*tf^7xs;y-jia'C,^fe (Chirgwin.J.M. 5), 
Biochemistry (1979), 18, 5294-5299) . AG PCS 
(Chomczynski.P Analytical Biochemistry (198 
7), 162, 156-159) *£ J: 9£R N A«MHU m R N 
A Purification Kit (Pharmacia *±8D (Cj&ttSftfc 
01 igo(dT)-b;l/0-X^^>* v *) m R N A £ 
KJlll" 5o Quick Prep mRNA Purification Kit 50 
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(Pharmacia ttH) *ffl^5di:lcj:0, £RNA©tt 
H«£S$-f^ mRNAOSSfflSfT^ilfcfeTtS. 
[0 0 5 3] (lOcDNAQMH&tfaffi 
±!E(i) T'fffcmRNAW aiE3f»**ffl^T La 
Rtf H»DVSR«fi:fett5 c DN A**n^tl*J«t 
5. cDNACMtt, Oligo-dr/^v-XttLac 

«K»L<ttHaca«k/wyj^xt*aa4y 

§MHC 277-TV-) fcffl^SCfctffcb**,, cDN 
AM5lt>li> fiuEmRNA ty^Y-i^g^U 
ie¥B*OflF*ET"eW*tf 5 2°CT"3 0»©KlS*fT 

[0 0 5 4] cDNAOJIfitt, L^SQ*H^i:t(C 
5' -Ampli FINDER RACE kit (CL0NTEOttt)*ffl^fc 5 ' 
-RACES (Frohman.M. A. 6, Proc. Natl. Acad. S 
ci. USA 85, 8998-9002, 1988, Belyavsky.A. £>, Nucle 
ic Acids Res. 17, 2919-2932, 1989)fcS^< PCR 

(#u*5— Baas*) (cTfrut«5o ta 

t>%, ±fET*£fiKLfc c DNA©5' *3StCAmpli FIND 
ER Anchor (BB?lJS^4 2) £HSU L»va«fttf 

Hav«w*3-Ht*aa®ij*dtrDNA (wt, 

Lav«W*3-K1-4«SKIJ*d«rDNA* rL« 

VH^ODNAJ Xti rLava«*3-K-r«DN 

aj mmtz>zt$>&% (Hflvaw, cmmmc-D 

^TfcEffll) ) fCO^TPC R£tT? 0 
[0 0 5 5] L«va«0DNA*a«t5/*cii)0^7 
Yv-i: UT, 0H*tf A n c h o r T^v- (EJUS 
#2) &tfv*X*t&©LaAiB5£1Sa« (CAMD 

T'^^n5iiSBa^^wt5MLC7 , 7^v-) 

fclb<D7?'f?-t LT, #J*.f£ A n c h o r "fyj'? 

- mmm) rt>'mhc-g i/^y- (ge?ij# 

#3) (S.T.Jones 6, Biotechnology, 9, 88, 1991) 

[0056] (iii) DNAoaaatfaaiBu©^ 
aaai&%ffi\ BWfcfSDNAWJvSrgjotBi.fc 

IS**, DNAO««fi, rpao+vh (fi»J*tfCENECL 
EAN 11; BI0101) %ffll/^Tfft)n5 0 DNAKJt^^ 
t S fc ifr©'* * * - D N A K (iiMJI© fc ® (W ?L ifpUC 1 
9 , BluescriptlD^fflV^Cfc^f 5 0 
[0 0 5 7] tffIBDNAt±K^^^-DNAt%, ^ 
ttO^y— >a>*y h (xSigS) *fflO^Ta«* 

*, ea^^*-%a5o *fc, aensfflaA^f 

P--«L, l v a££KS-3VT^2-DNA£ 
i9at"5 (J.Sambrook, et al., Molecular Cloning, Co 
Id Spring Harbor Laboratory Press, 1989) 0 SWt 



(10) 
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t*DNAOaSEWtt, ±IE^*-DNA£»S8 

ty'lkftLtZ) (J.Saibrook, et al., Molecular Cloning, 
Cold Spring Harbor Laboratory Press, 1989) 0 

mT'tt. ifltt££?IJjft£glt (DNA Sequencer 373A; 

ABI ft) fcffl^SCfctfTtSo 
[0 0 5 8] (iv)ffiffl£R£«W 

s> ; en^n4o©7U-A7-^MH? (fr) gp» 10 
t>\ t*ttmm%m (cd 

R) iC&VW&ZtlT^Zo FR®75/KE5lJfiJt« 
WJ:<ffi#^nTV^^ CDR»l!$cD75/B& 
EM0SJlttM;fftf>TiS^ (Rabat, E. A. 5), TSequence 
of Proteinsof Immunological InterestJ US Dept. H 
ealth and Human Services, 1983) 0 
[0 0 5 9] M§E4<1©F R<D£<<Dg|tfHi> 0— S/— 
HHitfcfc!). ?©*Slfl3<@<DCDR&;l>-7%ff^-t 
3„ CDR«, *5«^ti:tt/J-'>-Miii<D-i»*« 
iSt^Ci:t$>5o ffi-^L 3ffl<OCDRttFRfC«fco 20 
TfflSfcStttofcltfif Kjftl/MftHfc«fc*tU *LT F 

Rum%tm<D3m<Dc d r t^tcfiw^^^ 

[0 0 6 0] CO«fc5*^KS^t, thPTHrP 

»E*>J*K a b a t ^laOMSnMOT^l! 
@d?'J©T— X ( TSequence of Proteins of Immu 
nological InterestJ US Dept. Health and Human Ser 
vices, 1983)fcfcTtti&T, HIWtftBKStfcfcJ:?) 
CDRiSlfi*ai>mt«:fcA%*4o 30 

[0061] (2) **?momi***-<Dttm 

v7x*/*a-t;Wnf*<Dv7XL$( ffif*© 
L^XfiHig^at^tt, v7X{CO^Tf± rv7x 
L$U . k htiiW<Dl\m£-D^Xtt TthH^J CD£5 
KH&ffitSCfcfcfcS. ) RtFHjBV««*3-Ht5 

DNABTitJb^a-- y^nn«> cnf><ov7xv 

ei«*3- Ft* d n a * % k htmfeftffimz- k 

t«DNAfciliebT»a**Si:fc{C«J:oT*^7«i 
khPTH r PffiffcW#&ftS 0 

[0062] **7im*mtzrcib<fm*mm 40 

tt, ^a-yfb^tl/cc DNAtCffft-fSv^X'J-** 
-EM&tf VfiB«eyiJ*, RWUHUBORS^^*-* 
tc-TTic^St^k hin^C^%3- Ft SE^Jfcl 

c D N A £ff ftt 5 V 7 X y - ?-m\RV V fi$<DE 
?ij£k Fffi(*C««*3- KtSKWCWSLfcft, 1 

[0 0 6 3] fchffittC U'WFtt* ft 
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tiC y K C y 2, C y 3X8C y 4. &tfL8W)fe<t> 
KO^TttC AXtf C ^MW5Ct^T^§„ 
[00 6 4] **7ffitt0«i|<Dfc«i>li:{;i\ $f, 2« 

-%<D?t %%m\mMic&z$m<ot> tT*v7x i 

§J|VM«£3- Kt5D N ARrik h- L^C^i§?^3- 

Kt« DNA%^«r«ii^*-, Mmcxyny-y-- 
/7°n -m t i: t mmifflmo fc i TV 7 X 
H»Vffitt*3-K*5DNAKtffc hH8Cffl«*3 
-Fr*DNA*^W8S^^*-*ffi!1-*. JWC, 

mmmm&i, zixmnmnrzmmjy 

5 (WAtf, W091/16928 W „ 
[0 0 6 5] ^P-yft^tlfcc DNA(C# 

s v 7 x u - ?-mmmc v 7 x l §i v &g* 3 

-FtSDNAfttfk M.fflCSS«*3-F*5DNA 
£ , V 7 X 'J - ^-EJU Ifetffc V 7 X H g V mm 3 - 
Ft* D N Afttfk hH»CiB8£3-K* *DN At 
£|l-©fg3H7?- (W*.tf, W0 9 4/1 l 5 23 

» k*au zLxm^z-m^xm-mm 
Bwm u *k c <D&WfsS&tirzm±z<{ y- k* 

Xtt'f >- k> n LT @ to t * 7fitf**4 

[0 0 6 6] (i) *^7ta#H«©«|» 
*^ffift©H§I%3I^?-S;t v7X©HSVSi$ 
*3-FfS«SE?>J*^trcDNA (WT> rHiSV 
H^cDNAj ifc^-5) kHnft©H»C®« 
*3-F-T5*SE?iJ*ttry/LDNA (WT, TH 
«C««oyyADNAj ttl/^) XtiaRIR«*3. 
-FtScDNA (WT\ rH«Cfil«OcDNAj t 

K Cy2, C y 3XttCy 4lS«*W6tl«. 

[0 0 6 7] (i-a) H«Cffl«*3-K-r«yyADN 

H«C£tt*3- FtSyy N A%Wt«i8S^ 

*-i:LTtt. C y lfM^3-F-r^ i £)<D(COt^T 
^JxffHE F-PMh-g y 1 (W09 2/197 

5 9#fig) Xli D H F R —A E — RVh — PM1 — f 
(WO 9 2/19 7 5 9#BS) ^f(fc,n5„ 
[0 0 6 8] CCX\ V7XH«V^J&3-F-r§c 

DNA*cn&O58S^**-t}fAt*lC*fc0, P 

cRffitc^oKc DNAicaaftjfiSEW%WA-r*c 

i:#W*5. fld*fcf, IS c D N AO 5 ' -*iSK:a34 

< fe<'r5/'c46^c DNA(D^3FViltl}CKo z a k 
3 y-fe y*^EW*#T 5 J: r> tRtt Lfc P C R 77-f 

v-, st>\ icDNA<03' -mmzm&Mmmm 
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K¥S»tfiEL<;*:/7'fXShmRNAfc&*fcl{>0 

[0 0 6 9] C5UT«JBLfcV*^HllVllW*3- 

S'W-fcffALT* HttCW* (Cy lftHD £3 
-FtSy/ADNAfcStf+^HfcfEBH**-* 

[0 0 7 0] (i-b) H«£3-F*«iSSE5»J*£&c 10 
D N A £^£y* ^ 7 H i^fgii^ 2 £ -OfllSS 
Hf(CfK$ (0IJ*.«*Cy lfgft) £3-F*ScDNA 

fctfT*t5 0 f&fc^ kHfkPMlJti*OHiBV® 
WRlfk Mfi{*H«Cjg«C y l <K>f /2*D N A (N. T 
akahashi, et al., Cell 29, 671-679 1982) &3-F 
TSDNA£^tff£&H£#-DHFR-AE-RVh 
-PMl-f (W0 9 2/1 9 7 59#RB) t. FS/ 
ftPM l ffifU«V®8<Dy/ADN Atf hfixttUI 
K«C{B«©4VADNA*3-F*SDNA*3tr» 20 

1 -PM 1 a (W09 2/1 9 7 5 9# 
W) t*«XLfcCH0aiB*»6mRNA*«HU R 
T-PCRj£tc<fc^ kFS{kPMl$itt:H«V««3 
-FTScDNA&tffc hftttHflCmi (C y 1) £ 
3-'Ft«cDNA«i'D-;^U IScDNA^ii 

[0 0 7 1] CCT% V^XHiIV^«^3-F-r5c 
DNA*, tFJftf*HfflClS«Cy l*3-Ft5cD 30 
NAfcfflaMS-r«K*fe»), H»VflHtt*3-F*S 
cDNA^OKfrK, PCR&fCfcOanSfcBSE^ 
*«AT3Ci:#ttJ*So mtf, EcDNA©5' - 
5^C2a*(|jiJ|BSf*©lBMliE5iJ*t-r*J:9K, *b 
T&W^J: < * SfcftKK c D N A©BBJ63 F>1 
fijtcKo z a k3>-by-9-XBB5>J*W'r*J:5KRfH/ 
/cPCR/vf"?- Stf> IcDNA©3' 
H«Cffi«Cy 10DNAfclSHgt5/-c«)<038ai5: 

MBiMoeme9u««-r«j: ? trams: p c r 

1 , V-*fflV>TPCR^f9ci:T', iltlSiia^lSS 40 
EMfcEc DNAtca|AT3„ 
[0 0 7 2] C5LT«WSUfcV^XH«V»«*3- 
F*4 c D N AftlgttfflRIPJR-pflaLT, ±EH» 
Cti$C y 1 %3-F*Sc DNAtjIISLT. pCO 
S lXfipCHO \<f)CtZfm*t*-\Zftht%Z. 
tick*). *^5Ha*3-F1-3cDNA*$€r%S 

[0 0 7 3] (ii)**7jW*L«©»JB 

3-F-TScDNAt, kFfit#OL«CilH«*3-K 50 
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**$VADNAXIicDNAfc*a«iU 
^**-K#ATacfcfc£9®5C£tffilJfcSo LSI 

cmmt urn k i^xfi a aawen*. 

[0 0 7 4] (ii-a) *^7L«Aia*3-Fr*cD 

v$;*L8V1H«*3-F**c DNA*atf8S'S* 
*-**MW*fc*fc»>. PCR&fCfcOaSfcfiSE 
mK^^**-fc*A**<:i:tfttt**o tWitfcf, 
K c D N A <D 5 ' -3|^13&MRl!«aSH@IJ* 
*t*«fc?K, *LT<E¥»**«fc<-rSfci&©Koz 
a k3y-byttxsa?iJ^tS < tatc^H-LrcPCR/ 
v^v-, 3' -^fcaS&flPjlBBXQBJRe 
yiJ*tt5«t5KSItUfcPCR^v-rT-*ffl^TP 
CR£fBCilT\ Cft&aSftJISEJUfcKcDNA 
(C jff AT -5 c 

[007 5] thLffiA«CfB«*3-K-r«cDNA 
tt, £*SEJ»J* D N A U P C R ffiJCck 

z;tu-+ nm l m a « c urn t o*a witt©tt*^ 

g+ Ke+ Oz- (accession No. X578 19) (P. D 
ariavach?), Proc. Natl. Acad. Sci. USA, 84, 9074-9 
078, 1987)OfcO*aS3LT5SS^^*-©*SSKffll^ 

cg+ Ke+ Oz- <Dc tiNA£*MBT5fca& 

mtfisyijfi^i 1*^1 4 fc^-r 4*©Tiey7 

•<v-t^5 0 7°7-Yv-MBC 1 HGP 1 (Efl# 
#11) RtfM B C 1 H G P 3 (E?iJ## 1 3 ) tt-t y 
X D N AE?iJ£W U MBC1HGP2 (E5U#ff 1 
2) St/MB C 1 HG P 4 (E5US3 1 4) HTVf-fc 

>^dnaejij*wu ^n^ncD7 p 7-i'v-(D«{c 
2 b poffiffiWEWsw-rsatsn-r*. 

[0 076] MBC1HGPS (E?U#*f 1 5) StfM 

b c i h g p r (E5us# 1 6) im^v^-m 

HtU MBC1HGPK MBC1HGP4 tfWtl 

KEJUfc^ft^ft^A/Ci^S. PCRfefJ^T, 4* 
©/v-l'v-^Z-try^U^^ ^IfflcDNA^ 
U ^e.fcng|57 p 7'l'V-^p^c DNA©tB«*ff 
Oo PC RatC^SZ-bV^'J fcti, MBC1HGP1 
tMBClHGP2> XttMBC lHGP3tMBCl 

BC1HGP1-MBC1 HG P 2 8fr^tMBC 1 HG 
P3-MBC 1 HGP4BrJt*^»a«n, §»r 

L«Aacfi«*3-F-r*cDNA«^lS5n*Ct 
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[00 7 7] C0«k3fcbT*»36U*ckFL§U«C* 
**3-F*ScDNAfc, ±SSO«fc5»CLT«BSLfc 
V>XL«Vfi«*3-K-r«cDNAfc*. 93%$1 
H»*»ttHTa<S t, S&KpCOSlXttpCHO 

tiW*0LaA«*3-F*Sc DNA*£tyJ8S'*** 

[0 0 7 8] (ii-b)*^7L«ica%3-Ff«cDN 

V*XL»VfB«*3-K1-5cDNA*£trSHi'^ 10 
*-*«SBt«KS6fc9, PCRffifciO, KcDNA 

icmzmmmmxtzztrnxzo is 

CDNAC5' -*iStCli*Si|ll^^OiSiSBB?iJ^* 
tSJ:^ *LTis^¥*J:<**fci&fl!>Koza 
k 3 y-b ytfXEflfcW* 5 «k 3 tRIt L It P C 

**f t 5 £ 5 tc M\ L fe P C R 7 5 f v- t,>T P C 
[00 7 9] V>ZL«Vllg«*3-Ft*DNAfcl 20 

iss-es /c46<d t f l ii k mc mm?- K*« D N A 

0D^{fy/ADNA^t?HE F-PMlk-gk (W09 
2/1 9 7 5 911) frt>ffimt%Ctm*5 0 PC 
Rffit«k0, LaK«C^«*3-FtSDNA05' 

At, ±IB©*3fcLT«$liLfcT$*L»V««*3 

- K-r s d n a t im k ncnw*3- f-t S D N A t 
£!$£u pcos ixttpCHo iocri:*5es^ 

- Ft* cDNA*S©^^* Cfctf 30 

[0080] 3. k vmvimnm 
(i) k h mi* ^ otarais «SR 

^n-t;M7ift©F R fc r-ffiftOF R fcOIBKKl/^ 
RttibMWEtSCt^aSU^ Hot, vtfxffikF 
PTH r P ■£/ 5 )ltfiW<DHMRTS L §1© VnSfcS 

IsJBffCK a b a t "blC^O, fixf*©F R©fi£, 75/ 
»0fflWtt9lc«J:oT»a«nfck Ftf[{*©-9-7y;l/- 
-f (H S G : Human subgroup) (Kabat , E.A. 5, US De 
p. Health and Human Services, US Government Printin 
g Offices, 1991) fcOJttBfcffS. 
[0081] k F H»V®8<0«£{i, K a b a t Sfc 

J:SHSG#8«CJ:»>, HSG i-iiitc^s-rscfc 
tffti*, v^XfitkFPTH r P*/*n-*/Wfifl:H 
avfg«fi, HSGllI©3y-by-9-Xgd^J<b82.7%© 

**nj;-£*rr*. ^bimxmmmt. k so 
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a ba t e>lCj:*HSG#SK «}:»)> HSG I ~VHC# 
StSCfctfJU*, V7X#ik FPTH r P^/^n- 

t;ws# lib a Mvflwa. ^ftimrvfr-^icm 

1 3k F L« A«vi««03y-by9-zE5>Ji:t)K^* 

[0 0 8 2] S^oT, v77.jnk FPTH r Pt/^n 
-*Matt*kFSHb1-*HKi:«\ kFH*Vl»«4:U 
THSGlUfCJBU StffiPlttOffi^kFHfflViiS 
C Xfi*/-A;I/XF7^f-t- (Chothia C, et a 
1., J. Hoi . Biol. 196, 901-917, 1987)<D-grf3FR 
OUB**t«k FH*V«W*k hffifcttftofllfifc 
ffiffl"rSCfc*<3*U\, tfc, kFL«A»V««<D 
■9-ry/l/-^»cttffiRttoM^3>-by^gE?ij^S:^ 

5 1 1 n ^«iBiit *ff 5 k f Sift l m a a v t 

[00 8 3] (2) k FSHbffittV««*3--F*3D 

NAOBSH- 

k F SHfcttft V 3 - F f 5 D N A ORtHc fctf -5 
a-aBti, Ktr©a«fc4*kFffi{*v{BW*l«* 

f r 1 8 o %tt±**ns;-J!tfrr* k F£tf*vs?$© 
frs\ thmtmicm^cttfvz z> 0 cct, 

H«vlS«OFRi:LTtt. V7Vb-~?\\\\cm$% 
fcO, ^IJ X. «"S3 1 679 (NBRF-PDB. Cuisinier A.M. Eu 
r. J. Immunol. 23,110-118,1993) ftlOFR^lWlC 
H-&FR©WK-£LT$tf 3 L 
« VfHKO F R t LT(i, 0J*«*k FffiftH S U 0 3 8 
6 8 (GEN-BANK, Deftos Scand. J. Immunol. 39, 
95-103, 1994)fi£©FRK F R 2Rt>*F R 3 t, k 
FffiftS 25755 (NBRF-PDB) fefc©F R 4 
t ttgmmc R-ft F R ©EStM" L tllf 5 C t 
5o kFSxftS 3 1 6 7 9ti, kFte!«ffFSi©c 
DNA^^^^'J-J: 'O^u-z.yfZWtzW^h 
0, kFfiif*HSU0 3 8 6 8ttiffjikFLiiAiIV® 

[0 0 8 4] (3) kFSftttttvHWfcStrtf'M:/ 

*58W©k Fafbfixfttt, ISSi{*OC«i«, &tfV*« 
©7b-A7-^ (FR) SH«^k FS*©tOT* 
(3, V««OfflSttftSiS« (CDR) tfV7Xi*C 

t©Tfe§ (eid „ *aw0k FafkJtttovffltt* 

^A#nJ^*e»{f, PCRS{cJ:SCDR-y7 7r-f 

v y i: pffcf n § t J: d if m 1 5 c t tret % o r c 

DR— fvlTjyyi tit* v7XS*©CDR^r3 

-K-r«DNARfr*ft«u znmmtKzibVi 

(*<DC D R i:Atl«Jt<S^i*%l/^o 
[0 0 8 5] g:fc, HSfcftSkFfititODNABr^ 
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«E*lJ*DNA£jS*re£jSU PCRfcEJOkFS 
fktftftVtWODN IK*imtZCttf?%% a <£5 
E, 75/I«e9j0#T-*^-XEggtenT^5f§ 
£W\ *-<D7 = /$E?iJ£gE, Kabat, E. A.£><Df8£ 
(US Dep. Health and Human Services, US Government 
Printing Offices, 1991)bT^*tftf*©3 FVffifflH 

OfiSE5"i*DNA^/S1!lT^jat, PCRj£E£9k 

ODNAWAft'tSS^ PCRSfCfcSCD 
R-^7 7tV >y©-lRW*«B**'r. 
[0 0 8 6] (i) CDR— yvlTstV*? 
H2fc;j?*\fc$lC, VfWl*3-K1"*DNAtfFR 
K CDR l, F R 2, CDR 2> FR3, CDR3S 

riF r 4 Ft* d n a ©ji -caissnTv^ fc(D 
±ts= 

[0 0 8 7] f-f, fnfnoCDRKSjSt*^)^ 
Ei3*©DNABfrJt4£fig-f 3o CDRl~3«, jfcE* 20 

V'fV-Bf*, fcyX#ft©V7XCDR 1 fckFffif* 
OF R 2E/vT7y ^XtSE^tU ^77f^ 
y^T^l'v-Ett, 7>^-tryX^©CDR 1 tk 

r-ffif*©F R 1 E/Wry^XtSE^WT**? 
ESS** (^77T^y^/7-fT-Ci:F 1 ^77 
f^y^'fv-DtGCOv^tHS) (02(1) 

) o * fc> F R 1 ©±8iM>1B«atf F R 4 ©Tfit©nB 

«EA-fryy-rxt*cfctf"p**aa4^-r"r- 30 

WVfZ'fV-tW 102(1) ©ARtfH) 
*3. ^77f^^7 , 7^V-©»|| < ttffi 

tt» ^a©?ftE<k»)fT5(:i:*^tS (Sambrook.et 
al. .Molecular Cloning: A Laboratory Manual, Cold S 
pringHarbor Laboratory Press, 1989) 0 

[0 0 8 8]#E, ?77T<<VV'7 1 7<< r! ?-EbW& 
-fv^^-h, ^777^^77^-7-6^, 

iTjyff^Ai-ztz. y77f^^77^v 

- D t ftgfl 77 4 v- H £ £ffi t^TH- P C R *fr ? . 

*o««, ^n^n^n-A-E, wk-b-f, wh-c- 40 

GRtfBffrD-HA^5n« (02(2) ) . 
[0 0 8 9] IQEoaO, 7*77r^^7'7'fV-B 
©±86 ?7 7 r V ^77 v- E ©T8iW>-S5©t8 
ttfctfMiltSJdERtrSfttV*©? ()77f^ 

y^~fv4"^—z t f. DtGEo^Tfcioia) , en 
*n^noffl«»EJijE7--y v**u p c R4f79 

C t tC j: •) A ft* 6 H $ T? © S $ £ WT * D N A E 7 -t > 
7V-tZ>Ctmm-Q&%o ZIT, VjR«*3-F 
*5 1#©DN AWtttffffcnfcfcC 5T*Hg|577l' V 50 
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-ktHZMfi, %-PCR*fi?C£lC&*), FR1 
~4«k r-E&*©&©T'&3ftSCDR l~3tiV77.fi 
#©&©£&o/ck F§yJa<*Vfi$£3-K<r5DNA 

* C £ E J; 0 % a W©# y ^77 F*8« C £ ft<T* * 5 
(02(3) ) o 

[0 0 9 0] (ii)khiaftH«V9l«*3-K-rSDN 

a Rtfiea^ 

*56We»i, khl!Hkffift©liSt&3kF}n{*©Hg| 
V^iH!43-F-r5DNA4^*^A¥t5Ct^T' 
tfc^fcik 3KDNAttHiBVfig«£3-Ft5DN 
AO£8SE?lJ£DN A£jff«-PSJSU P C R&E* 

[0 0 9 1] ?7XStl-PTHr Pty^a-t/bffi 
f*HMV^ti, k F-yy^ylz-yillElf* S 3 l 
6 7 9 fcflSVvfflEttfcWtS. C©kFjntt£SSSfcL 

Tt hmtHmvmwza- Ft 3 D N A*flt!6t3fc 

J6E< tfffiWS^ 2 3 ft>?> 2 6 E/fit 4 ^©T'v-f 
T-E#ttTffifflt* 0 77^V-MBC 1 HGP 1 
(E?iJ#^ 2 3 ) RXSM B C 1 H G P 3 (E?US# 2 
4) tt-feyXDNAE^lJ^U MBC1HGP2 (E 
7U#32 5) RtfMBC 1 HG P 4 (E?U#^2 6)« 

rv^-feyxDNAE^wu ^n^noy^-rv- 

©PoJKEl 5ft^2 1 bpO««|«E5»J*W-r*«ER 

ntt So 

[0 0 9 2] ng|577-r-7-MB C 1 HVS 1 (E5U# 
^27) , MBC1HVR1 (EWf28)fctMBC 
1 HGP 1, MBClHGP4i: ^n^nffi^ftE^J* 

w ix is <o , ^n^naaswissiKognEJiji&^n 

f*n£A,TV?> 0 PCR££ffl^"t\ 4*©77^fV- 
£7-try7U£tf££fi©cDNA£fi!tU S6K^»- 
77^V-4l!lPADNAOtHi4?T7o PCRffiEiS 
7-by7Vbtt, MBC 1 HGP 1 fcMBC 1 HG P 
2, XtiMBC lHGP3i:MBC 1 HGP 4 £tf*<D 
ffl«WEWE«fc07--y>yL, MBC1HGP1- 
MBC 1 HG P 3Wt)t±MBC 1 HG P 2— MB C 1 H 
GP4WK-tf£jK;**u $6E, §BrfrOfflffiWE3»JE 

ct'9 7^-yy^LT, %£%<Dzmitmvm&<o 

[0 0 9 3] Chft#HMCHWM:ffitOl:hH«ClM 
«T*«Ci:*^t, {UtffchHiSCy 1, Cy2, 
C y 3X«C y 4WSCttfT'f5 0 Hu1B<0<fc?E 
LT«!6LfckbSfl:«i(*HiavliS*ODNAtt, ffiE 
OkHa{*H*ClS«, W*tfkhH«C««Cy 1 fii 
JK©DN A tW&tZCt ib'Tt 5 0 *^7ir[ftH^© 

UBS-pa^cfc ? e, as**iji®»*ETfflai>/-c«, 

ttT'khHfMC^«43-Ft5DNAtaigL, k 
hS{tHBV«iS&tffcFHac«8©DNA*£tt$g 



(14) 

25 

[0 0 9 4] (iii) fcMHtLav®«*3-F-f5D 

♦awes, Hrnvfam^-vtsDNkofast® 

6A#*«ci:ff**ft^fcaj>, L«v«W*3-H-r 
*DNAO^JaSIBJIJ*DNA#lS«-e^JSU PCR 

[00 9 5] vtfXffik FPTH r Pt/^n-^Mn 

WL®vffii%£mmmz%tz>t mm s u o 3 

8 6 8*»S!il/TfchS!fbLav®«ODNA*«!B 10 

titttbic, mz.izm$m%2 9frt> 3 2t*t 4*0 

'/v'fv-K.&VxmtSo 7^v-MBC 1 LG 
P 1 (SB?iJ#^ 2 9 ) R1SM B C 1 L G P 3 (BE?iJfHf 
3 0) tt-byXDNAEM** U MBC 1 LG P 2 
(E5>JS€ 3 1 ) RtfM B C 1 L G P 4 (E5U## 3 
2) tt7yf"b>7DNABB5>J*Wb, *tl*ft<D7y 
-Yv-OKffitC 1 5fr£2 1 b pOfBMIWEJyfcWtS 

[0 0 9 6] ftg|$77^V-MBC 1 LVS 1 (IB^JS 
^3 3) , MBC 1 LVR 1 (E?IJ#53 4) (iMB C 20 
1 L G P 1 v MBC1LGP4 t ZftZtlftmft&nZ 

ZftthT'^So PCRj£*ffl^T» 4*©^7^v- 

*7-bvr'j*-a-^goDNA^»su s^k^st' 

5^T-J&ta*DNA0i|W£fno PC R&tCj;^ 
■fe>7Ufcfi, MBC1 LGPltMBCl LGP3, 
XttMBC lLGP2tMBCl L G P 4 fctf^Offlffi 
WEJIJfC<fe')7--y y^U MBC1LCP1-MB 
C 1 LG P 3KlttMBC 1LGP2-MBC1LGP 

Kt * d n a # sjss n* c t mto 

[0 0 9 7] k U5ittL»C k h LifCSI 

fctf-ct, «*tfkhL«c a^c K*mf 

ftLfflVtS«ODNAtt, ffilOk h^LlCS^ 

mtfkFLBCAIBttofcOfcllgtScfcjPT?* 
*. IS&fWffiSfiMSL/c^ xyny+r-/yn 
*-*-&ocTfcf 8Slll?l^«<Dfc fcTk h LIS Ail 

c»«*3-Kt5DNAi:»iau th'mimvm 40 

«L&tfkhL«A«CliW**3-FtSDNA*:S€ff8 

[0 0 9 8] itufeo^tcL-C khSfkCtftcOVMH? 
*aty#'M:7*- K*^H«nTt» K*'J^^ Ftf 

^©Jf^fis v?*ffikFPTH r P*/*n-t;Mn 
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[0 0 9 9] kFSHtffiftV«Di?<DFR*\ kr-S 

fctSflSfcLT, /vrrUvKViIWI*«BBL (Ohto 
mo,T. et al. Molecular Immunology, 32,407-416,199 
5), KRr«0tfft&7fc«. *»HOthafktt#L 
8VSg«fc*S^T, H©757»fcSgSS4*ntfi£tt* 

fcfc©*3-Ft* DNAfcfltSSU khSMfcOfci&O 

[0 1 0 0] 0 3 fcTjVt FRl&D*FR2ttk 
hfiiWfia*^**^ R 3fttf F R 4£v^X#iftE&# 

v FJSttU £1^5) , F R 1 <D&£k h©t,OKIB*Sl 
*fc'vf 7«J 7 Ffiif*, F R 2©&£k hOtOKffl* 

7 Fftft£3-FtSDNA£fggt^2-{C 

[0 10 1] *581ftt, CO*te%ffl^TL«VjS« 

TfcWLfc££, FR2&tfFR3tC > Bg$t^7 = 
/MAWSCtWffllfto FR2S 

d"f r 3«wic?ssttic»4t*75yii3W*ft-r*cfc 

tf*IJ$U Kabat, E.A. 5. (US Dep. Health and Human 
Services, US Government Printing Offices, 1991) IC 

£mmznrcififc<D7z.;M%n<D%3^ 45Rt/49t 

@©75/I? (F R 2ffimcft&t 3) , Mtffc!g87# 

i©7^/^ (FR3»c#fii-§) m&icmt 

[0 10 2] %CX\ Ctl507578l* 
£g (0!l*.tfB«) StffcVjgWfcStfjKy'WK* 
ff«t*. £*\ MECDR-y^r* 
75/K©gg**A£tf*fci&0g*fc4S757» 
EM**t« vfB**Str#'J' , W K*HHt*. c 
©S* 1 4 § # y F tt, EW#^471?*S 7 

(SlOa) o 

[0 10 3]&fc, LO^-^'aVaSPtLT, F 
R < o^(D7 5 78*^fi$-a-/-ca«ogSS»rfr 

t -5757^3- Ft 3"? ^ U*^ F75-C v 
- (Mm??*-?-) «r!9itU E7"7>rv-*ffl^ 
/cPCRtCiDtT^Cfc^T'tSo iKD^KLT, F 

R 2RD*F r 3<D¥ffe<D7=.sm%%zarcvmm 

^tf^y^7^F 7ayb~t) *^«$n« 
(Si ©b~t) o 
[0 10 4] 
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[0 10 5] IWBOiaKbTflBBLfckhfflffcRftL 

u t MHt Lisv 3 >*3-FT* dn 
At, khSaftLaAacfiSW^a-F-rSDNAi:* 

[0 l 0 6] *fc» HflEOiaiCUTflBRLfcthSffc 



fi(*H»V««RtfkhHjacfiH«*3-K-r«DNA 

t> thS{bL«vfii«Rt;kMac»«*3-Ki- 

SDNAfc£, #-<05PH»*- (W*.tf, WO 9 4 
/l l 5 2 34MB) KWAU *LTK"***-*fflv-* 

[0 10 7] 4. **5fitf*&tffc h£fttt4)S£ 
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- f -m c* * RSHINMtc <fc 5 »© fe i: f v 9 
X HS VffitfRtf fc F H»C8i«&3- Ft* D N A £ 

mzt mmmmm<o 1 1 t- * l » v««r 

fcfHHU khSHfciaWco^m xyny^-/^ 
n^-^-^Oc" k frftSMWIfWtc J: *«©i t ? 
k HHtH*V«Mfttf fc F H«C««*3- Ft*D 
NAfcStrJSi'***-, Mtffcx>/\:/tf-/7 , n* io 
-*-*ocTI:*5eS»iJMWot4: , ei: FSHkLfiV 
IW&tf k F L & C mm. 3- Ft 5 D N A * £tr 81 
***-*fl*t«. 

[0 10 8] &{C, Cti^OFSa^f *-t«tO«?LS 

msti/fcUB*^ >- k f oxt4>r >- ess-ce* lt 
*^7fitf*xttkhS!{kia#*i!jfi-r* wo 

9 1/1 6 9 2 8#!$) . 

[0 10 9] tk, Hmffl£RXfHmCf&®*3-V 
tSDNA, MtfKL«V««RtfL«CiS«*3-K 20 

t«DNA%#-^^^-fciisgu aa&n&in* 

A t #ftt * v 7X0- y-EWSttf K v 7 X H II V ffi 
«HfctffcFHilCW**3-Ft*DNAfc, v7X'J 

- ^-E5>Mtf k v v x l a v ««& tf k f l m c mm 

WO 9 4/ I l 5 2 3#D (CWAfSo k FSffcJnf* 
©BSfctt, khSftHavilWQaitfkhHUCfW** 
3-Ft*DNAt, kHfkLavlS«atfkhL8l 30 

ciw**3-K-r«DN M:*%~<»im^tz- m 

*ff, WO 9 4/1 1 5 2 3#P.S) {Ci|At*o *L 

*k co»jna*«tifce±«w >- k#x«-r y- k 

££it£tf*o 

[0 110] W±©*3fcl,TBWi:t***7J5if*X 

b k hmitm*?- Ft* d n a vmmm Lmn 

«\ «lfiF»JXtt«llfi^5«-)IL^-K*T«Ht*i: 40 

fc^Tt*. *m©gwsesTfe**^7*t 

ftXfi k F lHktf[{*©#!$ • fflU!^, -7uT<<yk7fi 
v-ZiiyLm^XfiS CttfTt *o ^©ft!2 

k, i#©ies-effli/^n*53 v n-ffl^s^fflt 
mtzzttfr-z * 0 

[0 1 1 1] khPTHr P(C»tS*«WO=!r^7tt 
*XttkhaMaft#*8!JSt*fcAK, ffltOJSIBR* 50 
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ai»iisx«»sffljfi*ifftW5tu jRWHB«ffl^« 

1I^BSBS« (fflft&tiiaillllBV) &H*fi8flt* 
CfctfT*#* 0 »SL<tt. *%$©** ^fixttXtik 

hSft^ttWumiB. tfJAtf c o s mbxbc h o 

[0112] cn<E>©ifs, Rl?L!StBlfi-eof6S©fc«> 

Atf, k F • F t #D 7 4 )\>7MWi (human cytome 
galovirus immediate early; HCHV)^^— ^rilffl 
t*<W!ffj!U\, HCMV^n^-^-^^t*^ 
HCMV-VH-HC y 1, HC 
MV-VL-HCKfT'$^T, p S V 2 n e ofcfcfe 
tSfcO (WO 9 2 - 1 9 7 5 9) tf3$ftS 0 
[0 1 13] $/c, *OflfiK, *«W©te*KfflV^*J: 

7nrJ*J4i\/7^ i/ ^7 y<y J )IX 4 0 (SV4 0) & 
HQ^-Ol/Xyp*:-?-^ k F • #U"OTF • f-x 
-y-ia>y-<>3> «7r^^-l a (HEF-1 
a) ftifOR|?UB1WBJB**©7'n-t-*-*ffl^ntf 
«fc^o «*tfSV4 0O7'at-^-%ffifflt*«^ 
tt. Mulligan?) ©73 ft (Nature 277, 108, 1979). 
HEF-1 a7'Dt-^-^fflt*Ji^«, Mizushim 
a, S. 5>©73!4 (Nucleic Acids Research, 18, 5322, 
1990) Krc*»fgSK^SSt*«:fctfT§S. 
[0 1 1 4] ^SS^tLT«> SV4 0, iK'Jt-V 
7^71/X, 7rV7-Y;l/X, ^^kn-v7f';UX (B 
PV) ISf©S*©t©*ffl^S«:i:^l?S, $5)tf|± 

*Z*h?>Z7x7— IfAP 
H (3" ) IlXttI (neo) f-S^V+t- 

■e (tk) ae?, wm*rvy*v-77-yt^ 
u*^;i/h5yx7iv— e (e c o g p t) ae^> 
*>*k KD»Ka7aNR (dh f r) ae?»**trc t 

#T-t* 0 

[0 115] 5. *^7fit#StfkFS$i«:©taS|g# 
}S5ttatffftffi1t©ffiB 

(i) WKowsmsi 

mhnrmmm^<D'm.mmt, elisak * ofT7 c 

fcjb<T't* 0 M<*«JSf»)^©/cJ6©E L I SA7l^-F 
*^©±^{CtTlB»t* 0 ELISAffl96^7b- 
h (0l]K.{i"Maxisorp, NUNC) ©&7\£\ tWittfl /i g/ 
m 1 ©BfifclflSLfc+^eik F I g Gfit^lOO /j 1 f 
HtSfkt* 0 200 \i \ Of«/<y77- (^JAlf50mM T 
ris-HCI , 1 mH BgCh, 0.1M NaCl , 0.05% Tween20, 
0.02% NaNs , 1 %ipfliirt7/l/75y (BSA) , pH7. 
2) T'7D-y+>7*©!^ *^5Sx<*, A-T7U7Ffix 

<*g u < a k h sfkta»*^s*fc c o s - 7 ass^ 
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L<ttCHotiijBoi8«±»» ximm**7m. a 

4 7 u 7 Ktrtftg l < a t h wtmzmmtm u t& 

r I gCfixftlOO ftl **PA, lmg/ml <Dg®}§?& (Si 
gma 104, p--M3 7x-;I/yy& SIGMA ) £iJ0 

#£405nm T<<7»fi£-?-f 7 n 7U- h 
(Bio Rad ) TiJS-r^o zUgiKOX^y^-Ftb 
T> Hu lgGU Purified (The Binding Site)£fflV>3 

[0 1 1 6] (2) filM|g^(D«iJS 10 
ffiffiUS^SlJtOfci&OE L I S ATV-hTtt* 
dKLTHSfS. EL I SAffl9 6ft7b-r«&ft 
*1 jig/il©afif<:II|»Lfcfc r-PTH r P (1-34) 10 
0 n\ -Z-mMtt^o 200 ftl ©WB?/W7 7-T?7ci 
-?*V9m» **yffit* M7'J7 KffiffcgLOi 
k h- SfctrittfcfKfl* *fc C O S - 7 «g L < (* C H 

*fc7;P*y7*X77*-iftta-M%fch I gCffi 
ttlOO ftl fcjtaA, lmg/ml <DfiM$$ (Sigma 104 , 20 
p- - hD7x-;l/yyK, SIGMA ) £K405n 
m ■eO!80tg*^4'O7 , U-hy-^- (BioRad) T 

[0 1 1 7] (3) tffltiStt®M£ 
v7*m *^5tSf*fttffchiMbStf*©«f«ffitto 
Bft&i, h#I^B«ttROS 17/2. 8 

-5« (Sato.K.et ah.Acta Endocrinology] 16, 1 13-1 
20. 1987)£fflTfr 3 tftt)^, ROS 1 

7/2. 8-5fflfi£, 4mM©bKD3;l/f-y">-efJ 
»U PTH/PTH r P Hr7#-£S§j§f 3 0 1 in 30 

Mo-fv^M-^f-zMrtf^?-:/ (i bmx, s i 

gma) ?c amp commzmwi, *mmm 
stsv7xm ztymwR&thmimwzpT 

HrP (1-3 4) t^l/g£U SffittfcPTH r P 
(1-34) ©fg&Mfc&ftlC gsfoll- 5. P T H r P <D 
M»fc«fc»K 5y ht^HHIfittROS 1 7/2. 8- 

5 ffllJStf jt4t 5 cAMP <DfMJ£t S C t fc cfc 0 . 

[0 1 18] (4) PTHrP fcftPTHrP RttfcOffiSftfflfc 40 

mmm, pnirp t&mr? fn.wt<D®mmm 

ffns^ffiy^Xty^l-tyy-- (77/l/vv/7>W 

Stf, ^©-^tLT, BIAC0RE fcuftfft 

BfltSo 50 
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[0 1 19] BIAC0REQ2l*tii£(*, XMt7VXL. 

u ; e<:tc7tvi' h^»*x^->3>n„ p#tc 
[0 12 0] totttbBii!ttaiB7 , 9X ; evft»i:Pftf 

mm-fyXzytDSimcm&n&mLTLZvo *■ 
mucmix^mtZo biacore ttc<o^®j^m-r 

Stl^tOT'SSo 

[0 12 1] BIAC0RETttCO£fl:*#*5'^l/ (SPR 
signal) tuft;, 0.1,g(Dgjk^l000RU (resonance un 
its) fcfCV*, 1000RU«SBS%11mm 2 (Or^-t>^- 
±K*5 1 ng©ie«*<tS^Lfc*^O$ftlT*0, 1 
a«"C*fttf5OR0 (50pg) aj*©£fc*-HM*tti'r*i: 
t^T't^o ttW*nfc'>ytlWtt, BIACOREKttlL 
T ^ 5 3 > k a - * -tf-tr ?y A £ Pf ffft 
MtCSflIU U7;l/^l'A(C3>'ka-^-T/7 > 7 

u-f±fc»*m«n* (msi ftu, (1995) 3?§#is 

^, 13, p563-569. ) (Karlsson, R. et al., (1991) 
J . Immunol .Methods 145,p229-240.) o 
[0 12 2] ±!EB1AC0RE {C J: o T*^Otf[PTHrP fix 

(kd) , ^nia^s (Kdiss) fe«kt«s^aifi3£a 

(Kass)*»JSt«<:i:ft^*o *^OlnPTHrP In 
«4, (BSiSS (KDffi) *«/hJlrHI'e**SH<fftg 
tt**rr*jft-p»*U>. *fgli©ftiPTHrP SiftKfel^ 
T> KDffl{il. 86X10" WTT*5<:i:*'»$L<, 1. 
86X10"" UTT$>%Ztti' i £'0tt£l<, 3.58X10"" 1 

[0 12 3] £fc, K Dffiti«H2Jt^a (Kdiss) 
itflS^aSSa (Kass)O2O<0/<7^-*-*^J* 
S^n?. (K D = Kdiss/Kass ) . Ufc^oT, Kdi 
ss©fi*VJ>^< x Kass ©fctf*#ttfttfKDft!M;£ 
<*§Ct(iBflC,^-eSSo «#WtC(i x *5gHfltD^PT 
HrP $AW<D*§a* KdissOfflAM. 22X10" [l/Sec]WT 
T-$,W,f&\,\ mb<l,Z, Kdiss£>{Btfl.22xi0" ! W 
TT*0, iOtfS b<«3. 16X10" WTefcD, «t> 
»iL<(i2. 32X10" [l/Sec]WTT*S. 

[0 12 4] -77, Kass Olitt6.55xio' [l/M.Sec] 
W±T'$>nifct^ 0 ffSL<(iKass Ofi|{i6.55xiO s 
W±t?*0. J: , 3»$b<{i0.883 xio' W±TSt>, 
«t»*U<«1.03xio 5 [l/M.Sec]W±"P*-5, 
tC, KdissOffl*n. 22X10" [l/Sec]WTT'feD, ^ 
Kass ©fi^6. 55X10' [l/M.Sec]J-X±OttPTHrP 

[0 12 5] Sefc*ft«K(4» *aWOCiPTHrP inf* 
tt, KDfil^KDflfil. 02X10'" -1.86X10" [M] © 
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SEBT'&tK 1.02X10"° -1.86X10" [M] OtiOAf 
SL<, 1.34X10"° -3.58X10"'° [M]Ot©*Ut)» 
$L<, 2.25X10"'° -3.58X10"'° [H] <D&<D1?mm 
£U\, i/cx Kdiss<i«7. 38X10"" -1.22X10"' [l/S 
ec] 7. 38X 10 s -1.22X10"' [l/Sec]Ot 
OWJU, 1. 66X10" -S.iexio"* [l/Sec]<9&© 
tf<fcD#3:L<, 1.66x10" -2.32X10' 4 [l/Sec]cD& 

[0 12 6] ^LTKass 1B«, 6.55X lo" -1 .24X lo' 
[1/M.Sec] ©$BB?&0, 6.55x10 s -1.24X10" [l/M.S 10 
ec] ©&cDtf$f3;L<, 7.23xi0 5 ~1.03xio" [l/M.S 
ec]cOfc©AU»)»SL<, 0.883 x 10° -1 .03X10° [1/ 
M.Sec] OtO«<«t»$U\ cn^©KDffi, Kdis 
sfifcJtfKass fifcU+iryf-t-KWflK ifcSWiB 
1AC0RE ft EVgM-fyXtyttm-byy- *)W 
BIACORE £fflV>Tf#5<:i:tf#S:U 

[0 12 7] 6. ftPTHrP tfl#Xttt>S!ftSl#*W«l 

PTHrPlCfttSMftXfit: hgfcffittOteSJfcjlfcttK 20 
PTHrPfc«t*tii(*:XH:thSMbaL(**» « 

ffi*men5*\ *56WoStfttt, cote'J^ifojg* 
[0 12 8] *»WP«!ffl*ti*tt#tt, MEJJM£ 

ft (thM(*> +^7^ xmm% 30 

tr) > *«^(4PTHrP{c»-rskhS!fb«nfeta*?S6 
3„ COJnft«, PTHrPte^fSCfcKJ:?), PTHrPO 

Sftfc#23-57-137-ljft{fobW5ft*. t h§yft#23-57 

-So 

[0 12 9] *«WTtffl5tl««[i*tt, Jfi«rft, HPLC 

«kdK*WI«nfeSifW:, a*tft«g£ (RIA) . si 
^^SifPJ^S (EIA, EL ISA) N fcSWigftSWtffi (Im 
munofluorescence Analysis) 
££9, «»aKP™rP3&B»f«i:i:*«El?*«. 
[0 13 0] if^by^lfa^MTSfj^fi, PTHr 
P*S£*SH^flS*fcfta&*MrFXttK*Lfc£ 

A*OHmUttW$L<. WIAtf, fc hPHJSPAN-7 
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l&TXltk&LrMt LTti?- Kv*X, SCIDv<? 

aaW6ti5„ ii^^'>^AiDi?iEOffiiii?loii¥ffi{i, ifo 

[0131] *58fl©PrarPfcat$fctf*Xttfc hM<b 

mar. jft»&ff©#sRrta», mm 

5o WS»«#lfi; -@Kot(*likg*fc«)0.oiig*> 

e.ioooig<oiEHT*i{fnSo .#g&/c95~i 

0000 mg/body, #$L<te50~l000mg/body<Dl3^1£ 
[0 l 3 2] *58WOPlHrPKWt5*ift:X«:k bSHfc 

^;Hz;Un-Xt H7 # U 7 4"J 7l/** HJ * 
A, 7/U*>«t h U *»1tr*Xh7X *;!/ 

;l/D-X, xf-;Hr;l/D-X, *+>-y£y;tf2^ 77 M 

U-fe'jy, 7ntruyyun-;l/, tfyx^uyyj 3 
-;k 7HrUX Xr7U;l/7;Vn-;K 
Xr7 'J vgL thiiif7;U75>' (HSA) , vy_h 

*Rll!©»J»lcjSCT±EO«t'^6*iRl4li* 
[0 1 3 3] ftfe, *«WOSlf*{i, (IttM 

[0 13 4] 

i ] 

titPTHrP (1-3 4) tn—fMAftM. 
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fchPTHr P (1-34) fc*rrs*y*n— Jvl/Ji 
Mt/^7'J F-V#23-57-154 fc«fctf# 23-57-137- 
wmit, mm^z^Xfr^Mz (Sato, K.et 
al., J. Bone Miner. Res. 8, 849-860, 1993) 0 
[0 1 3 5] ft®mtlTmt%rciblC s PTHrP 
(1-3 4) (Peninsula M) t*H)7-*y>\>;T: 
hZyjufufVyZiiilXi/J-L F (Dojinn) 

v^Tis^tfeo iMD^DryyfceswcPTH r p 

(1-3 4) *»*iU *y/^lfifcLT2/ig/ml 

tkizwcwmittfa yvtvYTVmyy m 10 

fco)t 1 : 1 T?ffl£U iv;l/->*3 >ff«», 16EOifi 
ttBALB/Cvi>^©«aUftTXttl!IU£rtC»»*rc *> 100 

a / ^y Y *m\ ~m WBoiiAnftft £ ti 7 n -r y h 

[0 13 6] ft&L/c77X©lfo^^(i<*ii©$J£ 

t'" I«S0KP T H r P (1-34) £?g£U 

*8PJ3£Lfc. ffiftii0±5Lfc"TtfX0«Efc, *+»J 20 

7-#>^££££LT^&^PTH r P (1-34) 

CO 1 3 7] »*fft&3H@£-77XMSU M«£ 
B?lilfflflStv7X5XD-ViffilflgffiP3x63Ag8U. 
1 50%*'Jxf-U^^>j3-;l/4000*ffl^5firffiK 

if;*stMi^Lfc. mmm^Ltcmm 2X10* 

/•>i;K0ffllfiaT85ftO96^^U-hKigtaA/^. 
,v<7ij K-VOSfflttH A TigJft£fflt/>TfT?/c 0 

[0138] /vf^y K-vox^y-x^y«, HA 

TJgWT*4W<0^46^nri7t©^S±}f*StBfbR I 30 

t J; o (to it. mi* t oje^eios* e>n/crtfr 

f7'J K-V^EJlRL, 15% F C S*£tffiPMI-1640 ig 
MftfCO P I -supplement(Sigma)£i§}jpU/cigilh(<:!Iii 

/Co PTHrP (1-34) fcOlMrtfioaHr^O-V 
#23-57-154 fccfcCf #23-57-137-1 £f#fc„ 

[0 13 9] ftfe, /vf^U F-V^n-y #23-57-13 
7-1 (i, mouse-mouse hybridoma #23-57-137-1 i: b 
T, ISSfBK4f9H^IIIfi8l«Jf^m (3*tt«o<tf 40 
m^lTi l#3*f) ¥$8^8J3 1 5 St, FERM 

BP-5631 1 LT7^7> H*ttfcS-3£HIB*tt2:ftT 

t/^o 

[0 14 0] (HS&0IJ1) thPTHrP (1-3 4) 
iC m 3 V 7 7 * D - -f frtfitoO V HW« 3- F * 

kh-PTHrP (1-34) tai-S^Xt-y^n- 
■f Mixtt* 23-57-1 37-1 <DRj^tg$£n- FT3 D N A 

(1) mRNAOPS 50 
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/vf7U F- T #23-57-1 37-1 frSOm R N A£Quick 
Prep mRNA Purification Kit(Pharmacia Biotechtt) £ 
ffl^THHLfc. /vf7U F-V# 23-57-137-1 <D« 

Ofl#l«:flE<r\ #'J dT(dT)-b;bo-x^/<y*7i*(01 
igo(dT)-Cellulose Spun Column) tCTmRN A£flty 
U x^7-;l/tfci8*fe£lftofc. mRNAitK8tl%r§ 
tfVW77-fi:$ft?L/c„ 

[o 1 4 1] (2) TsxHavfHWfca-K-rsae? 

©c DNA0ft*M3<J:tfiSffi 

(i) #23-57-137-1 ftftHftVfflfttc D N A<9^n-x 

yf 

k F-PTH r PfcWt*v*X*/2n-trt/tiW*:0H 
fflVE«*3-F1"5DNA©*n-xyyU\ 5'-RAC 
E j£ (FrohmanJ.A.et al., Proc. Natl. Acad. Sci. U 
SA, 85, 8998-9002, 1988; Belyavsky, A.et al., Nucl 
eic Acids Res. 17, 2919-2932, 1989) fc«fct)fTofc. 
5' -RACE !StCti5'-Ampli FINDER RACE kit(CLONETECH 

/Co cDNA£fiRfcffiffl-f*77'f , v-tt, v77H$i 
£tt1R4K (CKWD fe/W7>;^XtSMHC2y5 

-Yv- (BE5ij#*t i) m^tco mw&oicLTmm 

LfcmR N Mfa2 \i g%Hlfc LTMH C 2 

lOpmole £JjP;t, ifiK?»*fc52lC, 30#Mfi£;i-£S 

[0 14 2] 6N NaOH T* R N A tftfikaW (65 C C, 30 
»B) Lfcl, x*y-;l/^fcJ;»)cDNA*ffll!!L 
/Co T 4 R N A U tf T'37tT 6 H$|S, !STi6B#ff 
£j&*5<:fcfc<fct>, £(RLfcc DNA0 5' $4ffl£Ai 
pli FINDER Anchor (I2?iJS^42) ^lUSU/co iin*il 
Sfc LT P C RfCJ; f)titi-r§/ci6©77^v-i LT 
Anchor 7^^ v- (IB5iJ#*t2) fe^Q'MHC-G 17 
(E?iJSf-3) (S.T. Jones, et al. .Biotechno 
logy, 9, 88, 1991) *ffifflLfc D 

[0 14 3] PCRiSffitt, ^O50fi 1 tftClOraM Tris- 
HCl(pH8.3), 50mM KCK 0.25mM dNTPs(dATP, dGTP, dCT 
P, dTTP), 1.5 mM HgCh, 2.5 1-7 hOTaKaRa Taq 

(Sffija) , lOpmole OAnchor7'7'i'V-, MtffCMH 
C-G 1 77-YV-Sa'AmpliFINDER Anchor fcSfil, 
ft c D nkQKffflGto 1 (i 1 ^r^TtSo CcD?g?S{C 
50 n I Ol£!*%±Sb/co P C RliThermal Cycler Hod 
el 480J(Perkin Elmer) *fflV\ 94°C{CT45#K, 60°C 
fcT45»B, 72°CtCT 2 ^HlOfflg^'l' *;l/-p30@tTo 

/Co 

[0 14 4] (ii) #23-57-137-1 fix(*LflVSSli©c D 
NA©^D-r.y^" 

t FPTH r PtWt^T^Xty^n-t/HnfttDL 
»VlB«*3-Kt«DNAO^o-x>ytt, 5'-RAC 
E ii (FrohmanJ.A.et al., Proc. Natl. Acad. Sci. U 
SA 85, 8998-9002, 1988 I Belyavsky, A. et al., Nucl 
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eic Acids Res. 17, 2919-2932, 1989)JC«fc Offo/co 5' 
-RACE }*tC« 5' -Amp] i Finder RACE Kit(Clonetech)£ 

m\ mamom^otco cDNA£«t«ra 

Oi^KWHLfcmR N A&J2 \i g LToligo- 
dT^Wv-fcin*., $iig¥Sfjfl£52°C\ 30#HEJSS 
■SSCfcfciOcDNA'XOiSSIE^fT-afe. 6N NaOH 
■eRNA^DTK^fi? (65°C, 30#H) Lfc&, x*y- 
;I/i*IRKJ:t)cDNA*llt!Lfc. -pfiX L c D N A <D 
5 ' *iig£fiiIEAmpl i FINDER Anchor £ T 4 R N A U # 10 
— tfT'37tf 6 BR. Sfi?16ll#HIKi5S4*S C fct<fc 

[0 14 5] V">XLaA«t»fB«OfiBHEW*»6P 
CR^7-MLC (E9J#*t4) £igftU 394 DN 
A/RNA 5/y-fetf-ftf-(ABItt) *ffl^T£j8Lfc. PC 
RjgfStt, ^©100 /i 1 "JUCIO mM Tris-HCl (pH8. 
3) , 50mM KCU 0.25mM dNTPs (dATP, dGTP, dC 
TP, dTTP) , 1.5Mm HgCh , 2.5 3-Xy \-<0 AmpliTaq 

(PERK IN ELMER) , 50pmole ©Anchor?^ v- 
S^2) > MtffcMLC (BEW§4) fcctrjAmpli FI 20 
NDER Anchor %llSLfc c D N A©fi(Sg£Uj 1 ft 1 * 
S*t*. COjgl(C50/x lomb^lSLtzo PCR 
^Thermal CyclerModel 480J (Perkin Elmer) 
v\ 941ClCT450ra, 60°C(CT45#P| > 72*CK:T2#IHI 

[0 14 6] (3) p c R&mQMKfcJtfffftfl: 
fiJIB0*5KLTPCR}£fc«}:9ii«LfcDNA»rfi-* 
3%Nu Sieve GTG7#a-X (FMC Bio. Products)£ffi 
^fc7ffn-xy;l/«KjicW«: J: OfMiLfc. H$VS1 
t££ LT#J550bp ft, LlMVM^ttT^550bp SOD 30 
NAWJt££*tf*7#n--Xtf-3:gjB!>> GENECLEAN 
II Kit(BI0101)*fflV\ *yMW*Oft35ric8£^DNA 
BrM-*««Lfe. «HLfcDNA*xjry-;b-eaJH« 
lOmM Tris-HCl (pH7.4) , 1 mM EDTA $$20 

i mmtrzo mtikDNkmi v 1 smrihex 

ma I (New England Biolabs)(C & t)37°CT' 1 USHiSffc 
U ^^T*3PM»^EcoR! (SjgJi) »C J; 0 37X711^ 

Wfift Lfc. c nrnftmsyn*? x y * p d * 

;W>TtttBU x^y-;l/jtiS(cj:0DNA^|HliRL 
fco C$l/t, 5' -*4ffi£EcoRI IISS^I^SL, 40 
3' -*ffifCXma I BMEJUfcfrr* v-)7HiVi 
«%3-Kt5DNAfe«ktf Lavffi«*3-Kf*D 
NA*f#fc„ 

[0 14 7] ±EOi?ttTISSbfcV^XH^V^ 
3 - F* * D N A fc «fc tf L « V fH«* 3 - K* * D 
NA^OTcoRI-XmalDN ASfffrts EcoRI Rt/XmalT* 
?Mfc*S<:i:K:J:»)W»LfcpUCi9 DN 
A7^y->3 >+-y hver.2 (Sffiat) lift 

1 0±EaSig^flJ**fli® JM1093>lfTyhffl 50 
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flg (=.yif,yi/-y) 100 p I tCftn^L. C<D«^7j<± 
•Ti5m 42°CtCT 1 #H3, *6K*±-C1»BIIIWBL 
fc. *l#^300 fi lOSOCJSJft (Molecular Cloning: 
A LabgoratoryManual, Sambrook.et al., Cold Spring 
Harbor Laboratory Press, 1989)^DXT37°C(CT30 
ftmv***- V Lfctl, 100 n g/m 1 X«50/i g 
/m 1 <D7y\£i/VV* O.lmM ©IPTG, 20/ig/ml<D 

x-ga \^tsiBm^mmtz x yt«i^ 

(Molecular Cloning: A Labgoratory Manual, Sambroo 
k,et al.. Cold Spring Harbor Laboratory Press, 198 
9)±{CC<D^ll^Sf, 37°C(CT-^y*a^-h 

[0 14 8] CWmSZ&WZm fi g/m 1 Xtt50/t 
g/m 1 <D7ye^'J i/fcSW-f 3 L BJg«fi*fct4 2 x 
YTigil!l2m 1 T-37°C(CT-^Sb> «f*H»fr5^ 
■5X5 FftffiUPI-lOOZ (*7#£) XfcfcQIAprep Spin 

Plasmid Kit(QIAGEN)^ffl^T77X= FDNAfciM! 

[0 14 9] (4) V">^*iftVfii«*3-K-r«DNA 
0igSBE?'J$/£ 

SMBTvX 5 K^O cDNAn- FflUftOJ&ISBftft. 

ye Terminator Cycle Sequencing kit(Perkin-Elmer)) 

D N A ^X>"*t— 373A (ABI ttPerkin-Elm 
er) KiORjetfe. EWftSflJ^v-TT-i: LTM13 
Primer M4 (SSje) (BE?iJ#^5) StfM13 Primer R 
V (SSKfi) fcfflK K£|R]<DJtt»E*IJ 

*«B*5CfcK«k9E*lJ*ttJ£l/fco 

[0150] cobxnznro^fv f-v# 23-57- 

137-1 KS*t5'<?'>XH«VS«*3-F-fr5DNA 
SrtWTST^XS F«1H04 , L«VfB«*3-F 
?3DNA£^tf 577*5 F£MBC1L24 fcfft^L 
fco 777.5 FMBC1H04 fcJ;t/HBClL24 (C^tn^V^ 
X # 23-57-1 37-1 ftftO II II V J: tf L » V 
3- FtS D N A OSSBE^J y»EJ>J% 
ZtS) tttiftvB.mnSl* 65(C^to H«V««« 

«, ^-fnt, ^n€niE^JS^57, 65T-g$n5ms 

SE?iJ©!g58#g (y;l/^5>^3-Kt5) *>6§BifeS 

^7°f- F}co^TttBE?iJS^45(C^-r o 
[0 15 1] bijIE7'7X5 FMBC1H04 *5<fctfMBCl 
L24 Escherichia coli JM109 (MBC1 

H04 ) ^^Escherichia coli JM109 (MBC1L24 ) t L 

TfrJlUTg 1#3#) K, ¥^8^8^ 1 5BC» Esch 
erichia coli JM109 (MBClH04)tCO^TttFERM BP-562 
8, Escherichia coli JM109 (MBClL24)fCO^T«FERM 
BP-5627t LT7?*X h*»K»tJ* fflH$Fffi2nt 
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39 40 
t^3„ * [0 1 5 3] CO^a^HtS^t, th-PTHrP 

[0 1 5 2] (5) thPTHr P tilfcf-f S^X*/ * 
n-*;Wfi## 23-57-137-1 (DCDRCQffcig 
H«VliI«feJ:tfLaiVilB«0^jKO«jitt, S^E» 

««3O0aprS5jR«, tftt>-Bffltftt»S1H« (CD 
R) KiDHSSftT^S. 7U-A7-*<D75/$ 
EflJtt, J*«W<fc<ffl#3ftTV*tf, CDRH 
8075/aiE9J©ggtttt®&Tift^ (Kabat.E.A.et 
al., TSequence of Proteins of Immunological Inte 10 [0154 
restj US Dept. Health and Human Services, 1983) „ * [^2] 
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8ffi?iJ%Kabat 6K J:0ffl*«nfctft#O75/WWI 
©r-^-Xfc&Ttii&T, fflHttfcil^SCfctcJ: 
0CDRfiH«*^2K^t«rfc<SlSbfc. ftfc, LIM 
VfflttOCDR l~3075/^E?lJ{CO^Tii ; en ; f 
ftE5U##59~61fc*U H«V^«OC D R 1 ~3<D 
75/»E9JfcO^Ttt*ft*ftE?iJ#*t62~64fc;FL 



[0155] [gffiffl 2 ) =M 7fttt<7>f8f6 
(1) *^7Jnf*H§I<D«^ 
(i) HJSVStttOffifc 

khHJBCiaWCy lOy/^DNA^tyfgS^^^ 
-tCli^tSrcfetC, *n-xy?Lfcv«7XH«VSB 20 
«*3-Ft*DNA*PCRa{Cj:»)«*Lrc. 
77>fv-MBC 1-S 1 (E?iJS^7) ttVfiSflOU 
-y-EPJO 5 ' -111*3 - K1" 5 D N Afc/W7U 9 
I'Xta.OKozak (Kozak, M. et a 

1., J.Mol.Biol., 196, 947-950, 1987)&tfWlfiS*Hln 
d [IIOWW0»J**t*J:dKIHH-Ufe. itu^T^ 
V-M B C 1 - a (I2?iJ#^ 8 ) tt J 3 ' -f J£ 
3-KtSDNAE5IJ£A^7'y^>rXU IO, X7 

**5KRttLfco PCRti, TaKaRa Ex Taq (Sffi 30 
1) fcfflK 50 /* lOEl&ilSJSfCtlSDNAfcLTO. 
07 /i gO-fyZz. KHBC1H04 , "fy-ii—h LTMBCl-a 
*3 cfctJfMBCl-Sl fc^n^ftSOpmole > 2.5U£>TaKaRa Ex 
Taq , 0.25i«OdNTP$tr*ft-P»#««*«:«efflL 
T50/1 10»M£_h«U 94tfcTl#H, 55°C(CT 1 
#IBL 72'C{CT2^0Sg^^;UT30(Hlffo/co P 
C R ftK J: D tifi L D N A 3 %NuS ieve GTG7 
tfn-X (FMC Bio. Products)*ffl^fc7**n-xy;U 

[0 1 56] 437bp &<DDNkWft*S%t57fia- 40 
Xjtfc9J$!), CENECLEAN II Kit(BI0101)£fflt/\ *7 
b«f*Oft*Kf£V^DNAKM-*«HLfc. ««LfcD 
NA*x*/-;UttlB-eiH|lRtfc^ 10mM Tris-HCl (p 
H7.4) , ImM EDTA ®$20/i I (C7§8?Lfc 0 f#£>ftfcD 
NASffil /i 1 £«S?HBamHK Hind III (SS3I) 
(CJ;037 C C 1 mSmtLtc COJWkiB^»*7x/- 
;URti^nn*;I/AT*i}U i£/-;l<ctlStc<fc 9 D 
NAfcEHKLfc. 

[0 15 7] lEOiSKLTBSLfc^XHavfll 
^3-Ft5DNA^tflIind IN-BamHI D N A WfM" 50 



£H i nd I life J: y'BamH I ?m tt % C i K * 0 998 b fcp 
UC19^^^-til'9-7^P-x>yLfCo £©7^X5 F 
©MB?iJ ; &St^t§fc467 J 7-l'-?-M13 Primer M4 
£tfM13 Primer RV ^"fv^^—t LT, 
- 2 — *M £ ;!/$/- £ x > i/y f * >y F (Perk in-E 1 mer) 
£fflt\ D N A is— 9 X 373 A (Perk in-El mer) K 

7<J F-v# 23-57-137-1 KS**SV7XH«VfK« 
£3-Ft5DNA£#WU 5' -ffljEHind I1IHI8 
iMfttfKozak 3' HgiCBarillBIH^J«^0 
7?X$ F£MBClH/pUC19 fc#£L/c„ 
[0 15 8] (11) c DNA^-<70V7X-bh + ^7 
H ffl*ft«-r * fe*0 H II V ftttoftg 
fcbH«C««Cy lOcDNAfcietSfcfcK:, ± 

DNA^pcRStCcfcOjgffPb/co H«v«w*n«rr 
u -?-m\v>m\*n- k* *emo 2 #©7x 

'*y$y*>fV i/yic%&l, MoKozak uy-ty-VZ 
mi (Kozak, M.et al. .J.Mol.Biol. ,196,947-950,1987) 
MtffcHind Hlfccty'EcoRI KWE5>J*WrSJ:5K:R 

at t fc 0 h ffl v ®«*«»-r 5 rztbvm?? ■< v-mb 

C1HVR2 (iS^JS^lO) tt J KHtfO 3 ' -m%3- Kt 5 
DNABE?iJtMi'7 , J^VXL. Mo, Cli<D5' - 
WJ©Se?il*3- K L A pa I fc«ktfSiiialB»E5lJ*=rf S 

[0 15 9] PC RtiTaKaRa Ex Taq -(Sfflifi) *ffl 
V\ 50^ 1 ^SfSrg^fStC^SDN AtLT0.6 /jg© 
75X5 KHBClH/pUCl9 , 77-fV-i: LTMBClHVS2fc 
£tfMBClHVR2£ ; ?-tl-?-*ft50pinole , TaKaRa Ex Taq £2. 
5U, 0.25mMOdNTP^ty^#T\ KtOltt^ffl 
LT, 50 /i I ©i£?BT*±flbT94 c C 1 #Bk 55°C 1 » 
IB. 72°C l^PlOSJSD--Y^;l/ T30lfiIfT ofco PCRiS 
KiOHIBLfcDN AWfr* 1 %Sea Kem GTG 7fiu- 
X (FMC Bio. Products) £ffll^fc7#n-X 
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»K.k!J#BLfc. 456bp S<DDNAKfr^ttS7 
Hu-X^'gm*), GENECLEAN II Kit(BI0101)£ffl 

S¥bfcDNA£x#y-;UftRS£-l*/c^ lOmH Tris-HC 
KpH7.4X 1 mMEDTA igfg20/t 1 tfgMbfCo 
[0 16 0] #?.nfcDNAjgffil /i 1 £»SmEcoR 
I fccttfSmal (SiSiS) tJ;037 o CT-lBtP^/mbb/c o 

U x^y-^ftliStC^^DNA^lHllRtfCo 

viziTmmirc^zHmvmwz^-YtsDNh 10 

%##EcoRl-SmaIDNA$rtt-£\ EcoRI fc^tfSmalTfi 

46> y^l'T-Hn Primer M4 RtfM13 Primer RV£7" 

MPerkin-Elmer)%ffll/\ DNA^l 
y+J"-373A(Perkin-Elmer) t<fc9 lgBB?iJ£$£ b fc 0 
IE LI ^Sgrf^t ? 5> vf 7 U F-T # 23-57-137-1 

Eft*T*v»>*H«VSgitf£3-K1-5DNAfc£*i 
U 5' -fflt EcoRI fcitfHind IIlBSBEJURtfKoza 20 
k BB?iJ> 3' -WKApalfcitfSialgSftRjyfcftOT* 
5X = F%MBClHv/pUCl9t^b/Co 

[o 1 6 1] (iio **7mmcD%m^>7$-<D® 
m 

fcF*W*Hj|CSi«Cy l^trcDNAtt, WTO* 
Sfcl/CWHLfc. tftt>%» kFStffcPMliriftHSg 
V»«fe«ttfk htaf*HiBC«« I gG loy/ADN 
A (N. Takahashi, et al., Cell 29, 671-679 1982) 
£3- K*558£^**-DHFR-AE-RVh-Py-l-f (W092/ 
19759#M) ts fcFSHbPMlfii{*LlBVSi«©DN 30 
Afe^tfk htS#L«*«CfH«oyyADNA*3- 
KT5f88'***-RVl-PMla (W092/19759#«O 
ALfeCH0aUB«t»)mRNA%Sli!U RT-PCR 
tttfk FSfbPM 1 ffi{*HilVfig«*5«J:tf I: MftttCfl 
$C y l£#t?c DNA%^n--yyu pUC19 ©Hi 
nd IIIfcBa*I«5ttK*^o--^l/fc. ^SE?iJ 
*«Bbfc& jEU^B5<J*ft077X5 F%pRVh-PMl 
f-c DNAt&ZLIi, ' 
[0 16 2] DHFR-AE-RVh-PM-l-f±© S V 4 0^nt 
-^-fcDHFRie^^OKKfeSHlnd Illffifc 40 
*tfE F- 1 a^n^r-^-tk MfbPMliaftHlS 
VSHrtfcOIHfcfcSEcoRI Wft*fcil:Lfc58E'<**- 
*ff«L, khffiftPMltt{*Hi|VlllW3j:tfkHfl[ 
<*:CrSMC y 1 c DN AOBS^^-OfllSfi© 
fc&t&fflUco 

[0 16 3] pRVh-PMlf-c DNA^BamHIT^fkL/c 
& Klenow77^>M?Trl{tb, SfctHtnd HIT 
iHffcU Hind IlI-Ba«Hl¥M:WK"*HB!b;fc, cKDHi 
nd III-BaiHlTitfbKrfr*, ±IEOHind IllgtfttfccktJ 
EcoRI g|5{£^£bfcDIIFR-AE-RVh-PMl-f fcHind III 50 
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fcJ;t>*SmaI T'ffltt 3 C £ 1 J: 0 HS! b/c^H^ 2- 
K1SBU kFSfbPMlffittHIBVSittfcJtffcMfi 
ftCSBMC y lfcn-F'TScDNAfcSCfBg'*** 
— RVh-PMlf— c DNA*flHfil/fco 

[0 16 4] t FSibPMiftttHilvfMiifc^tfkF 
Ja^cMMC y l*a-Kt*cDNA**«r5IK^ 
^ — RVh-PMlf — c D N AfcApalfccfcriBamHIT'fPHfcLfc 
H»CliS«iS:^trDNA»rM-J£@iRU Apa I fe J:tf 
BamHIT'fN{t-r5<:at<J;t)^S?L/cMBClHv/pOC19tl| 
Alft. C ^ LTttSUfcT^XS KfcMBClHcDNA /pU 
C19 t^LTz 0 £<D777>S. Ftiv^XMttOHllV 
fS«*«fctfk hfixi*CM«C y l£3-Ft5cDNA 

5'-*4$tEcoRI 43 cfetf'Hind IIISMER 
3' -stftKBariliraRGftfttto. 

[0 16 5] 75X5 FMBClHcDNA/pUC19 %EcoRI fc<fc 
D*BamHIT^fkt> 7fitf*©H«*3- F 

**figE?U*£trDNA»rfr£, EcoRI fc^tfBamHI 

twAt/cc c ^ brmtitttyVimnm??* 

5F*MBC lHcDNA/pCOSl fcffr£bfc„ & 
fc\ BS'^-pCOS lit, HEF-PMh-g y 1 (W092/1 
9759#HB) ^P>, EcoRI fe*tfSnaIJB{tE«fc »)ffif*!£ 
?£i»U EcoRI-Notl-BamHI Adaptor (Sffiii) ** 

[0 16 6] S£tCHO«T*©fgltffll/^fc£© 
7^X5 K*ft8t*fci&. 77X5 FMBClHcDNA/pUCl 
9 £EcoRI fccfct/BamHl^PHbU fi^nfc:*^ 5}ntt 
H«e?U*3t?DNA»rK-£, EcoRI fc^tfBamHIT'^ 

vctzztK&mmLrcm??^ f p cho i t 
lAift, c?LTi#5ftfc**7ti{*©5Si77X5 

F«lHcDNA/pCH01 fc#£bfc 0 SS"<**- 
p C H 0 1 (t> DHFR-AE-rvH-PMl-f (W092/19759# 
,1) EcoRI *J«ktfSMlJBftt«fcO*if*ae ; ?*9J 
HU EcoRI-Notl-BamHI Adaptor (SSiS) fcj&g-tS 

[0 1 6 7] (2) t£hLM£«1N«<0ttSi 
(i) ^D-xy^^^-cDftS 
t F L«£fc«B«*StrpUC19 ^^^-**ifit5rcli) 
t, Hind IIIffiffi^pUC19 ^^^-*ff«bfe. pUCl 
9 /i g£20mM Tris-HCl (pH8.5 ) , lOmM M 

gCh, 1 mM DTT, 100 mM KCK 8 U CD Hind III (Sffi 
M) *dtt*SlSfi^«[20/i 1 <FT*37°CtT 1 QHffi 
fkbfco «ft«*«*7 x / -;l/*s «t t>*^ d d *;W»T 
ttHib, DNA*x^/-;l/i3fciBt«J:0lH|iRbfc. 

[0 16 8] ISlRb/tDN A*50mM Tris-HCl (pH7. 
5), lOmM MgCh, ImM DTT> lOOmll NaCK 0.5mH dNTP, 
6UOKlenow77^>F (CIBCO BRL)*^f550/i 

I ©S£^it*7S®tT20»^5ft^€, *4S*¥ 
HHfcJ-Sfc. S^S^fS*7 1 7-;Pfe«ktf * ddW 
AT'tttBb. ^**-DNA%x^/-;Witl8tJ;»)@ 
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[0 16 9] Ia|lKLfc^*-DNA£50mM Tris-HCl 
(pH7.6X lOmM MgCh , 1 mM ATP. 1 mM DTL 5%(v' 
/v) #Ulf-U>yj3-;b-8000 , 0.5 UOT4 DNAU 
#~tf (CIBCO BRD&dfTTtKftiRftiKlOft I «f"Pl6 
iCt»2*Bfite4*. SEMIS* #fc. &S?I£$5fi 
1£*1»JM109 3 very HUBS (-5»#^-» 
100 ft 1 KiiU*, *±t?30#H»BL;fc&, 42"C(i:T 1 
#18, S 5>{C*±T- 1 »H»BUfe. S OCW&500 ft 

i 37°ct- i mm^y*^—. >sa y tfcfc, 10 

X-gal fcim**ffifcSi#Lfc2XYT*^*Jtt (50 
g/ml jyWVySM) (Molecular Cloning: A Lab 
goratory Manual, Sambrook.et al., Cold Spring Harb 
or Laboratory Press, 1989) 3 7°CT'-&ig* 

[0 17 0] Bm&fcZ, 50/i g/ml TyVfVV* 
tSGti 2 x Y T«Jt620mn?37*C— «JS*U, »{*H# 
jb^Plasmid Mini Kit(QIAGEN)£ffl^T> Stt©«Wffc 

KfcHind IlIT'^fcU HindlllWffitffcSfcbT^Sil 20 
tWlbfcy7X5K^pUC19 AHind IllfcfWb 
fc„ 

[0 17 1] (ii)KhL«A»61irilW*3-K-f*D 
NA©*§8 

thRf*LlAiBCWJ, Mcg+ Ke+ Oz- 
, Meg- Ke-Oz- Meg- Ke- Oz 
+ , Meg- Ke+ Oz- <D'P& < t 4 
07^V#'l'7'tffc]S>tlTV5 (P.Dariavach.et al., 
Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 1987) „ #23-5 
7-137-1 v9XLSA»C^«fcfflEttfc*rf3fcMri 30 
{* L ft A II C mm E M B L r- *^-X TttH? Lfc*£ 
S> 7^V^Y^Mcg+ Ke+ Oz- (acce 
ssion No. X57819) (P.Dariavach.et al., Proc. Natl. A 
cad. Sci. USA.84, 9074-9078, 1987) <Dt MftttLfcAM 
tf'tkSWP»*U #23-57-137-1 V)XLIA 
«Cfflttfc®«Htttt75 /RE*U"t?64.4%, iggE?iJ 
T*73.4%t?feofc„ 

[0 17 2] *<1T\ COkhtt#LHA«ClW««3 
-HtSDNAOSKfi*, PCRffiWTffoft. # 

394 DNA/RNA i/y-tr^-f ->f-(ABI 40 

a)%ffl^Tfrofeo hlambi (mmm\) %&mim 

3 (EJIJS513) tt-fe^DNAEJ'JfctU HLAMB2 
(E?U#€ 1 2) *5<}:tfHLAMB4 (E?'J#^ 1 4) ti7V 
^-trVXDNABLWSrlrU *n^n©^7-fv-©H 
SSK 20fr P. 23bp<7)ffl}iWJ£ ; £rT So 
[0 1 7 ZWWtfvJ v-HLAMBS (E?U#*tl5) , HL 
AMBR (E5>JS^16) 8HLAMB1, HLAMB4i: ; £ft ; ?-*maiR]>S: 
EMfcSLTJsO, MLAMBSfiEcoRI , Hind III, Bl 
nl8»E0J*, HLAMTOEcoRI tBMU&lZZtiZfttfi, 
TV5„ fS-PCRTHLAMBl-HLAMB2 £HLAMB3-HLAMB4 50 
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osc*fTofe. ras& *n&*«ig£u sip 

C RT7-ty7U*ffofc. ££tCftg|577'f"V-HLAM 
BSfc * tfHLAMBR^n U £=PCRKJ;&£gDNA 

[0 17 4] PC R&TaKaRa Ex Taq (SSia) 
K ^©M^tC^^Tffo/co S-PCRm 5pm 
ole (DHLAMBlfcitf 0.5pmole ©HLAMB2t 5 LKDTaKaRa 

Ex Taq (SSJI) fc&#*Tf 3100 ft 1 ©E(Sig£ 

&5Wi0.5pmole<DHLAM , B3fc,fctf5pinole OHLAMB4 
fc5U<DTaKaRa Ex Taq (S®e) fc*£W*S100 ft 

i ©Ei6»a**fflv\ 50ft i <Dm&*±mLx§mz 

X l #IH* 60'CKX l #18, 72°CfCT l #IB©fiJlttM 
*;l/"e5HfTofc. SCPCRfi, S(E«*50/i l-fO 
S£U 50 ft l©ffitt*±flLT94°Cfi:Tim 60°C 
ICtlM 72t:t£:T i^l©gfi^^;l/T3lslffo 
fc„ S=PCRti\ SlSKc^gP^'TT-HLAMBSfcJ; 
t>"HLAMBR%&50pmole ?-dWHqU WClZX 1 #H, 60 
'(XT 1 #Hk 72°C(CT 1 #^©Sg+r^;l/T3O0fT 

[0 17 5] £=PCRgfo©DNAKrfr*3%ffil8ja 
'7#a-xy/l/ (NuSieve GTG Agarose, FMC) T«Mi* 
l&Lfcfc, GENECLEANII Kit(BIOlOl) £ffi>/\ mi<DM 

K"*50mM Tris-HCl (pH7. 5), lOmll MgCh, 1 mM DTC\ 1 
OOmMNaCl , 8U<DEcoRI (Siii) *S*tr520fi 1 

<Dmm%'mx3rcicx 1 hwhcl/co $ft?i£$ 

*7x/-;M3j;tf*an*;b£TttttiU DNA£x 
$ /-JlsttMXmWlfcm, 10mM Tris-HCl(pH7.4), 1 
mM EDTA $$8 ft 1 fcJgHPLfc. 
[0 17 6] 7*5X5 FpUC19 AHind III 0.8ft g*W 
ttfcEcoRI T'ftfftU 7xy-;bfc£tf^nn*;l//>T 
WU x*/-;l/ttlRKJ;»>H«Lfc. »fkl/fe^5 
75KpUCl9 AHind 111*50 mM Tris-HCl (pH9.0), 1 
mM MgClv, 7)li]V*Z7 7$— tf (E.col i C75,S?@ 
it) *^f5S*SS^«50/i 1 *T-37°C\ 30»H5*S 

$«'j>Ma (bapmi) l/co m®*7x; 

-;M3±tf*nD*;l/A^ttm, D N A*x^y-;Utt 
«lC«J:»)@«Rl/fc^» 10mM Tris-HCl (pH7.4), 1 mM ED 
TA ^10fi 1 icSWUfc.' 
[0 17 7] ±fH<OB A PM9L/'c7''77.5 FpUCl9 A 
Hind III 1 ft 1 i:5t(DPCRl!|%4 ft 1 DNA Liga 
tion Kit Ver.2 (SjBJfi) *ffl^T«ISL, ^IIJMIO 

9 a>trr>miBic»mK«Lft. ft&n^tnEift 

i**50ftg/ml 7y\£i'0y%f!lit&Z XYT^%2 
mlT-^*L, 8i*H^*^QIAprep Spin PlasmidKi 
t (QIAGEN) *ffl^T7°7X= K*»HLfc. 
[0 17 8] ±IB7°7X= FEO^T, ^a-zyW 

n/c d n a oiasEJijottffi*^ o fc. &Mm?wikfe 

KJ4373A DNA^-^xy-9--(ABItt) *ffll/\ 

— tCtiMIS 75>C?- M4 fc«tth*»il3 7 P 7-('V-RV (5 
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MM) £fflWc 0 ?©SSH, ^n-->^n/cDNA 
Oft »K 1 2bp©ft£ & 5 C *W L fc„ C © D N A 
£^t?75X5 F*C A A/pUC19 t^L/co 
T\ fcfcOl/^V-HCLBS (E?>J#*§ 

17), HCLMR (8e?iJSHfl8) *Srfcfc£$U PCRT 
fl£iEU*DNA©flliB*TTofc, 

[0 17 9] »-PC RT?fcfcDNA*atr/7;*5 F 
CAA/pUC19 *8SfcU y 7 V— HLAHBS £ HCLUR 

, HCLMS fcHLAMMTEJ&fcfTofco PCRSftlS*ft 

wssu S-PCR-e7-tvru%fTofc. «6K io 

ft$!/5^V-HLAMBSfc<£lMAMB4£iiJlflU HEP C 

R K «fc K) £fi D N A ZHmZtto 

[0 18 0] g-PC RT?f4, UStbTC A A/pUCl 
9 0.1 (ig« 75f V-HLAMBSfc£tfHCLMR &50pmole 

, &5W4HCLMS *5<J:t>*HLAMB4&50pinole , 5U©TaK 
aRa Ex Taq (SjffiD £^£1" 3100 /x 1 ©££?g£ 
~mm\ 50<i 10S£^±«tt94°CfCTim 60 
°CCT 1 72°C{CT 1 #|ffl©tS^-»M*;l/-e30£]fT 

[0 18 1] PCRMLAMBS-HCLMR(236bp) , HCLMS- 20 
HLAMB4(147bp) £?4Vftl3 %i&m&7JSo-ZY)lT* 
«MftIjL/ct£, GENECLEANI1 Klt(B10101) £ffll/^T?' 

m^ir, asbfeo iirpcR-raasDNARrfr 

&40ng, 1 U©TaKaRa Ex Taq (3Sifi)-*£*r*320 

/t i <Dmm$mm\ 25 n 1 ©a^ini^-c 

KX 1 »B, 60°CfCT 1 ftf& 72°C{CT 1 ^HOiSfilt 

[0 18 2] SHPCRTtt* &rPCRfijS»2fi 
1, flgB^-fV-HLAMBS, HLAMB4&50pmole , 5U© 
TaKaRa Ex Taq (SB© £#£1" 3100 /i 1 VfcfcU 30 
£S*fflK 50 /t 1 ©l£?*£±SLfc 0 PCR«, 94°C 
KT1»S> 60*CKT1#HI, 1 #K<DSfi1t 

-Y^^T'SOHllfofco SHPCRjg%T**5357bp ©D 

n ASitt-* 3 %<6ii^7^D-^y;i/T'«M^i!jbrc 

«, CENECLEANII Kit(B10101) %fflt^Ty;l/^6@lR, 

[0 18 3] ^etlfcDNABffrO.l/t g*EcoRF T°ffi 
ftbfetR, BAPfflSLfc"75X5 F pUC19AHind III 
{c-9-7^n--y^t/c 0 *IIgJMl 0 93>erV 
UlttMU 50/i g/ml 7>tiS/ 40 
52xYT««B2«l-e-ae«U «f*Hflfl*6QIApre 
p Spin Plasmid Kit(QIACEN)*ffll^T:77X5 F«MI! 
Lfc„ ««Lfc^5X5 KKO^T««K>J*M13 77 
-YV- M4 , M13 ^-YV-RV (Sjffig) fcfflK 373 
A DHA->-*xy9— CABItt) KT&SUfc. 

5 F*C A/pUC19 tbtto 

[0 18 4] (iii) fcFLl8icaS»1R«*3-Kr* 
D N A ©tSU 

7?X 5 KHEF-PMlk-gk (W092/19759) <=> L M k £ C 50 
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a«*3-Ff5DNAWM-*» PCRffi*flBVT*n 
--y^'LfCo 394 DNA/RNA J'V-felMif-ftBItt) * 
ffl^T^Lfcfutf^^-HKAPS (iBWS#19) fi 
EcoRI , Hind III, BlnlKffi£9J&> ftHlvJ V-HK 
APA (E5U#^20) (iEcoRI g«IB5lJ*ttS<J;?lcS 

[0 18 5] HSt&377X^ FHEF-PMlk-gk 0.1 \i 
g> ^f'V-HKAPS . HKAPA &50pmole , 5U©TaKa 
Ra Ex Taq (SffliS) 3100 fi 1 ©£fSrI£$ 

50 /t l©ttiS*±JiLfc. MICKTlftHk 60 
°CICX 1 »IB, 72°C{ilT 1 #H©EJS*30-»M*/Mto 
/Co 360bp (DP C Rl%*3%ffiS)^7^n-xy;l'1? 
lti*fjL/cft, CENECLEANII Kit(BIOlOl) %ffl^T^ 

[0 18 6] ti&nfcDN AWfrfcEcoRI "PJHfcl/fc 
ft, BAPSaiiL/c^x; FpUC19AHind IMtC^P 

--y^tfco m i 0 9nyt:f>Wi 

Sfe«U 50/ig/ml 7yif->'Jy^#^t32XYT 
ig«B2ilT*-*JSSL-, S(*B^5QIAprep Spin Pla 
smid Kit(QIAGEN)£ffli^T77X5 KfcUffllUfc. ffl^ 
Lfc75X5 F©«SE5>J£B13 7^V- M4 , 1113 
?7<<V- RV (Siffifi) 373A DNA^-^xy 

It-(ABItt) KTRSLfc. IEUMSSE0J*WLTV 
3iItA' i 5il^n/c:7 P 7X= F*C ic/pUC19 Lfc 0 
[0 18 7] (3) *^vttft:Lffl%a^^^-©«?e 
#23-57-137-1 jfi(*L«aS^**-*«»EL 
k 0 ^vX5 FC A/pUC19 , C K/pUC19 ©t htaft 
^^©fiMK^SHind III, BlnlffiftlC. #23-57- 
137-1 LMVUW^n-K-r^DNAifcllS-rSCfcfc: 
•fcoT, ^n^fn*^ 5 #23-57-137-1 *xf* L fK V SUS 

fccfct/Lii xmttcii m k mmmm^~ f-ts d 

NA*^trpOC19 ^^^-^Sb/c 0 EcoRI ^{btJ: 
t>T*^5tfi(tL**3-F-r*DNA*«It)aiU H 

[0 18 8] "TftfcS, /^X^ FMBC1L24 *>?>#23-5 
7-137-1 fit(*Lav|g«*3-F-r5DNA*, PCR 

394DNA/RNA ->:/-b1Mtf-(ABItt) *ffl^Tfrofc 0 
ft^^l'V-MBCCHLl (iBJIJ##2 1) ttHind IIIB 
ISSH^iJfcKozak (Kozak.M.et al.J.Mol. Biol. 196, 
947-950,1987) b97?^71'V-BBCCHL3 (E9Jt*t 
2 2 ) tiBgl 1 1 , EcoRI BHE?J««-r * «fc O K Stt t 

/Co 

[0 18 9] PCRti, lOmM Tris-HCl (pH8.3), 50mH K 
CK 1.5mMMgCh , 0.2mM dNTP, 0.1 /ig©MBClL2 
4 , "fy^T—t bTMBCCHLl J:t>*MBCCHL3 ^§50pm 
ole, 1 /i 1 © Amp li Taq (PERK IN ELMER) fc£Wf S100 
/i 1 ©Kffig^}tt*ffll/>, 50 /i 1 ©S£?fi%±lLT94'C 
KT450IBI, 60*CKT45»lffl, 72"CfCT 2#nQ&£9 
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[0 19 0] 444bp OPCRlft*3%fflHuS7#n- 
Tsf^nMMiLfz^ CENECLEAN II kit(B1010D* 
m^XVM^m^L, ffiffiU lOmM Tris-HCl (pH7.4) 
, 1 mM EDTA ?§$20/i 1 KJgjBLfc. PCRgtlji 
1 fc^tt^'ftlOmM Tris-HCl (pH7.5), lOmli HgCh, 1 
mM DTT, 50mM NaCl , 8 U ©Hind III (SSI) fc^tf 
8 UOEcoRI (SSI) *^#T*SlSS^«20fj 1 * 
"WCfcT 1 BtlHIJIWtLfc. JBfbfi^«ft7x/-;M3 
J: tf ^ u a *;V ATtttB U D NA^x^/ -;l/j*IRT 
HDKU lOmM Tris-HCl (pH7.4), 1 mil EDTA ffifflt. 8 /i 10 

i mrnLk. 

[0 19 1] 757>5FpUC19 1 pg£Hti£fCHind III 
fe^tfEcoRl TiPHtU 7xy-;M3<fctf*nn!)vW» 
TtttHU x*y-;WtlSfcJ:OlB|iRU 7;l/#»J*7 
77*- tfXE.coli C75 , SSil) T'BAPSttatfCo 
7 x / - ;W3 «k tf * n n A Tfflffi, D N A 
*x*/-;Uj5tlRT?E|iRLfea, lOmM Tris-HCl (pH7. 
4) , ImM EDTA r§ffilO/i 1 KjgfBLfc. 

[0 19 2] BAPffigL/c75X5 FpUC19 1 fi 1 t 
ft©PC Rlt)4 ft 1 £DNA Ligation Kit Ver.2 (SS 20 

i) fcffli^raasu *i«jmi 0 93>e^ym 

50 /i g/m 1 7>W)>fcS%t&2 x YTI 
35*««CS t, 3 7°CT—&tg*L/Co f#e.nfcjggig 

50/ig/ml7>lf^U>^ ; &1-§2XYT 
JSflfi 2mlT*37°Ct'- Lfc 0 Sftfflfrfr 5>QIAprep 
Spin Plasmid Kit(QIAGEN)£ffi^T75X 5 KfcflMHl, 
fc, EgE?U*ftS£&, EUMfiSEW&WfS757 
5 F%CHL/pUCl9 tLfca 

[0 l 9 3] 7575 FC A/pUCl9 , C/c/pUCl9& 30 
l (i gZZtlZtlZM Tris-HCl (pH8. 5), lOmM MgCh . 
ImM DTT, lOOmM KCl, 8U<D Hind III (SSSi) *3 
J:ri2U©BlnI (SSiS) *^t*S*5ii^«[20/* I 
tfTO71CKTl HffliftL/:. JHfbfi^«*7x7-;l/ 
fcj;t>*^nn*;l/AT-ttffl, DNA£x#y-/l/ifcJ8T« 
HlRbfcft, 371CT?30»IBBAPffia*ff-3fco 5fS$ 
4 7 x / -;Mo<k t>*^ d n *;H* T*tttfJ U D N A £x 
*y-/Wtl8TiaiRl/, lOmM Tris-HCl (pH7. 4), 1 mM E 
DTA mmOn 1 KSAPUfc,, 

[0 1 9 4] #23-57-137-1 L$Vg?$*3- FtS D 40 
NA£#ty757,5 KCHL/pUC19 fr5 8/i g£Hfi|Oi 
nd IIIfc.triBlnlT'lfbL/'Co If 6ttfc409bp ©DNA 
Kfrfc 3 %fi«uS7^D-7xy;l/-p«aft»Lfca, CE 
NECLEANII Kit(BIOlOl) %m^Tf)Wpc>®W„ ffiS 
U lOmM Tris-HCl (pH7.4), ImM EDTA jStflO/t 1 K 

[0 19 5] C©L8V«J*DNA4fi 1 £\ BAPffl 
lbfc75X5 KC A/pUC19 £fc«C «/pUC19 §1 
/i nclWo-xy^u ^ilJMi 0 9nyh°r 
vmBCiWiaiiLft. 50/t g/ml 7yKS/U>*d 50 
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^tS2xYT«Jtt3iin?-*«*u Si*ia»*^Qi 

Aprep Spin Plasmid Kit (QIACEN) £ffll>T7575 F 
*««tfc. Ctl&fcWFn^aS FMBClL(A)/pU 
C19 , MBC1L(k)/ P UC19 tL/c 0 7575 KHBCIL(A)/ 
pUC19 teit/MBClL(K)/pUC19 ^WfttEcoRI T'ffiit 
U 3%1&M&7i3ti-Z?)\'-em%.%.9}ltt£ > 743b 
p ©DNABrJvfcGENECLEANII Kit(BIOlOl) %ffll/>Ty 
Mp5|s|IK, S9SU lOmM Tris-HCl(pH7.4), 1 mM EDT 
A igffilOp I SC^IgLfCo 

[0 19 6] aSt'S^-fcLTT^XS FHEF-PMlk-g 
k 2.7 /ig^EcoRI TfffiffcU 7x7-yM3«fctf*nD 
*;W»"C»tHU DNA%x*y-;l/itSST'IlliRLfco 
EHKUfcDN AHrfrfcB A P«HLfcll, 1 %{gSiS^7 
^D-xy;VC*^f) 6561bp<D D N A HtK-%GENE 
CLEAN 1 1 Kit(BIOlOl) %ffllf^Ty^*»60iR, SMKU 
lOmM Tris-HCl (pH7. 4), ImM EDTA SttlO/i 1 JCf§fl¥b 

[0 197] BAPSaatrcHEF^^^-2/i 1%± 
IE75X5 FMBCIL(A) SfcttMBClLU) EcoRI Bfin* 
3 ii 1 fcHSU *Ji®JMl 0 9 3yer>F«tc 
JBHIte&l/fc. 50 /i g/ml 7>t°^'Jy£^|ff52x 
YT««fi2il-pJS«U Hti»fr5>QIAprep Spin Pla 
smid Kit (QIAGEN) &ffll/Vt75X5 KfcfSSLfc. 

[0 19 8] «Sb/-c75X5 F£, 20mM Tris-HCl (p 
H8.5) , lOmM BgCh, ImM DTT, lOOmM KCl , 8U©Hi 
nd III (SSI) fcJ:y'2U©PvuI (SSii) *%Mt 

^sjs?g^20/i i fpT37°c(cT i nmmtirc. m 

#IEU^73|pJfCj?A£ftT^ft{£5104/2195bp , Mfifa 
tC}f A$nTV>ntf4378/2926bp OjHfkKfr^i;* c 
fcctD, IEU^CffAStiT^rc7775K«r*n 
; ftXMBClL(A)/neo , MBClL(/c)/neo U/c„ 
[0 19 9] (4) C0S-7$Ue<DF5>77x^>3 

y 

ft, tuTOl75X 5 F£C 0 S - 7 »T— Ittfc^ 
il^^fco t*to^*y7K{*0-lttfiii{i, 757. 
5FMBClHcDNA/pCOSl£MBClL 

(A) /n e o, i/c«MBC lHcDNA/pCOS 
1 fcMBC 1 L (k) /n e o t<D$&fr£t>-&T°tene P 
ulser (Bio Rad ) «rffll>TxU^ Fn^b—>3 
ytJ:»)COS-7«IBC|B|l9««IXUfc. PBS 

(-) 1 X10' iBIfi/m 1 <D«!fgT«^nT 
l/^COS-7«0.8mHC, #75X5 FDN AlO/i 
g%1JUK. 1,500 V, 25/4 FO»S§lKT^yU7*^ 

liaKTio^ffloiHiawiBoa, xu^fu^u 

-*>ayffla«nfc»IBa*2%OUltra Low IgG ^i/flfe 
iSlfaJI (GIBC0)^Wr5DMEM^tffi (GIBCO)tClrf 
L, 10cm^*nH^fflt>TCO 2 ^fy+a^-^-iCt 

ig*Lfco 72iei8i<oe«oa, igmmzm, 

(llC*9Wfi»fr*tt*t, EL ISA OKfitttLfc. $ 
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H\ AffiGel Protein A MAPSII+-y r- (BioRad) £ffl(,> 
[0 2 0 0] (5) EL I S A 

(i) mmmmz. 

mmis.m^(orcisb<Dmsk ?i<-h*%<D&*>icix 

mMLtc 0 ELISA $%'R7°]/— h (Maxisorp, NUNC) <D 
@*B<t7W7 7- (0.1H NaHC0 3 , 0.02% NaN 
3 ) X 1 Mg/ml^iiStHI^U/ct^tril: r- I g Gttft 
(TAGO) 100 ill TlffltU 200 ^ 1 <D%W^y77 10 
- (50mM Tris-HCl , 1 mM MgCK O.lMNaCl , 0.05% 
Tween20, 0.02% NaN 3 , 1% %-lkifM7 )17 y (B 
SA) , P H7.2)T7*n7*>y©^ */ytnfottmM, 

mite o s®Mm*±m%wmm**7m* 

fm%%Hx&7XiztoaZ.tc, 1 BfF^iSStT^y+a^ 
-h-U PBS-Tween20 X'lkWik, 7;1/#U7*X77* 
— BB^+^Sifc h I g Gtfitt (TAGO) 100 n 1 
/to lB#llfiti:T^y+a^-hL, PBS-Tween20 T 
f^Oli, lmg/ml £DSK?g$ (Sigmal04, p-xh-n 
7i-;l/')yi, SIGMA ) maX, #fC405nm X<DWK 20 
fi£Y^o7b-MI-?'-(Bio Rad) T«b/-Co 
ISilSOX^y^-KilUr, Hu IgGU Purified 
(The BindingSite)£ffl<^fc 0 
[0 2 0 1] (ii)ttMB£m<Dm%. 
mM£m%.<Dtctb(DE 1 I SA7U-hT«> 
dfctT^Lfco E L I S Affl965v7lx— h<D&'fc 

®mt>^y77-T'i ii g/m i (Dmmicmmitc 

k h P T H r P (1-34) Wf- miiPft) 100 /i 1 T 
mmtLtco 200/i 10»Vy77-T'7D7 + >^ 

j^T^y+a-^-r-U PBS-Tween20 T'&fcMMt, 7;V 
£0 7*7.77*— trSS^S'tfik M g GJrift (TAG 
0) 100 \i \*j]UZ.rz 0 ^SfCT^y+a^-r-U PBS 
-Tween20 X'1fcft<D'\k, lmg/ml OSSiM (SigmalO 
4, p-- Yu7x-mym, SIGMA ) ^/jn*., #{C4 
05nm 7:^7 l ea^V^^D7U-h i ;-^- (Bio Ra 
d)T»]^Lfc 0 
[0 2 0 2] ^cD&Jg, bhPTHr P 

(1-34) Km%&%mmLX&*), *?X2--y?L 40 
fc v 7 XMi* V ii$©IE L i/ 3 cl t * 2 ft 

fc (04) 0 +^7jamc4bWL^C^WA 
IM$.i.^ttKllO^-rnT-feoTt}nftC)PTH r P 

d-34) tcw-r^^nti^kL^^ctA^, tbm 
itm<DL®cmwi$, t hmitmimxmm^x 

[0203] (e) cHommmmmm 
ztymmmmmmiLtzrcib. mm®. 

77X5K^CHO« (DXBl 1) tcjgAL/co 1" 

%b%*tym<D%mmmmiLte, cho» 50 
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fflfga75X5 KMBC 1 He DNA/pCHO 1 tM 
BC1L U)/neo, SfcfJMBC lHcDNA/ 
pCHOlfcMBCIL («)/n eotOffl^M 
T\ Gene Pulser SB (Bio Rad ) ^TlUi'l-n 

>a >t j; o c h ommcmmmmk tfc 0 3- 
ft?ft<«H* p v u i imltb 

iDNAtU 7x7 -JltS*. tf? n n *;UA«l Wk. 
x # / -^jtSST D N A *|sliR L XX h n # V-i/ 
a^Cffl^fe. PBS (-) cpfC 1 xio'«/m 1 CD 
«!fiT-S!£ftT^3CHO«.8ml fc, §7°7 
KDNA10/1 gfciffl*, 1,500 V, 25/iF©i-«g 
l£TVWX£#Afc 0 MUicx\oftm<D®mfflfM<D 

x ix * r- n # u- y a yaaas nfcaiifi* 10% 7 -> 

flfei^lfilW (CIBC0 ) »PL/cMEM-aigit!> (G1BC0 
) fCSifgU 3fe(D96^7b-h (Falcon) Jfeffl^T 
CO* -ry*a^-^-fCT^«Lfc 0 £«P*l#iSB 
fC, 10%7i/Mlfilt (GIBCO ) <fc t/500mg/B 1 <D GENE 
TICIN (G418Sulfate , GIBCO ) gft], U#5»*U**> 
Kfc ±tf r** I) ^ l/^-i/ K^M EM-aigi& 
(GIBCO ) 0«R«Jl!j*5*t, mmfcTnwkzti 

nmmiRLiio mmmm. zmmwmmm 
mrx-mmm® u mm%mmmifmwz& 

K, ±IBSf*l8giJ^E L I S A(CTttftji£l£iJ5£ 

[0 2 0 4] tt4Lfcffi#©££S4«lfi*0tt**fi; 
7v:L, D— 7-#h;UCT2%CDUltra Law IgG 7">ffi 

«34V^t4BBfc««±}»*ll|lKU 0.2 M m(D7-f 
(Millipore) K*5fflia«M-*l»*Lfc. CH 
0«B©JSil±j||3cj>5«!)*^7tfl*O|««tt, PORO' 
Syur-lyAftyL (PerSeptive Biosystems ) 
t^Ts ConSep LC100 (Millipore ) \CX'& 

7 / Affitr ;l4WTO«SWafcfc: « L fe. if 5> tikW 
H*^7R(*0«a*J:tfgiaMS^Stttt, ±HSEL I 
S A^fCTPI^Lfco 

[0 2 0 5] t£«B«|3] k HlfldftftOlBIS 

(i) t h§yfkMi*Hii£Dig^ 
(i) t hfMkHavtwonwE 

khSft# 2 3-5 7-l 3 7-lJai*HlM?r, PCR 
«fc 5 C D R - f v 7 r -f > ^ K =!; 0 ftS L fc 0 k h 
fixftS31679(NBRF-PDB, Cuisinier A.M. 5>, Eur .J . Immuno 
1., 23, 110-118, 1993)fcfe<£>F R £Wf 3 k hgjft# 2 
3-57-137-1 iaf*H« (^-v>'h y" a " ) <0 

ftm<orMc6®<DPCR7*7'C?-ztemLrco cd 

R-7 , 77f-r^7"/7^-MBClHGPl (Ba^iJ 
#^2 3) RXSM B C 1 H G P 3 (E5>JS#2 4 ) tt-fc 
>^DNAE3?IJ**U ^UTCDR^77r-r >^7* 
^'fv-MBC 1HGP2 (E?IJS^2 5) StfMBC 
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1 H C P 4 (E5U#5 2 6 ) « 7 V^-tr y X D N A 

1 bpO*Bffi«EW*Wt5. ftgtfT^v-MBC 1 
HVS1 (E9J#32 7) StfMBC 1 HVR 1 (E9J 
##2 8) teCDRT^TV^T^v-l'V-MBC 1 
HGP l&tfMBC 1 HGP4t* ; eui7-^Wt?> 0 
[0 2 0 6] CDR-^^fW^y^V-MBC 
1HGPK M B C 1 H G P 2 , M B C 1 H G P 3 fc<fc 
Q*M B C 1 H C P 4 tiS*Stt# ;l/7 ^ W 
£ffll^T#8tb (Molecular Cloning: A Laboratory Ma 10 
nual, Sambrook?), Cold Spring Harbor Laboratory Pr 
ess, 1989), y;Ufr5)©ft&tbtecrush andsoak)£ (Molec 
ular Cloning: A Laboratory Manual, Sambrook & , Col 
d Spring Harbor Laboratory Press, 1989)fCTvT r> 

/Co 

[0 2 0 7] tfcfc^ etl^ni nmol eOCDR 
- 7 7 7r >y v-* 6 %£tt # U 7 * 'J ;V7 
5K<5rVVT?#«IU BWO*t«©DNAKM-©|B|^% 
J/U*yA«WLh-e*^1J»*J!M*tTffl#\ crush an 
d soakffitCTy^^&IUlKL 2 0 1 © 1 0 mM T r 20 
is-HCl (pH7. 4), ImM EDT Argute 
ISMPLfe. P C Rti. TaKaRa Ex Taq (S©3§) £ffl 
i#\ l 0 0 fi I ©EJSg£«fc±E<DtRfcMS!LfcC D 
R-^77f^^7^V-MBClHCPK MB 
C 1 H G P 2 , MBC1HGP3 *5<fct>*M B C 1 H G P 

4 fcWFft 1 /i 1 , 0. 2 5mM©dNTPMtfte 
2. 5 U ©TaKaRa Ex Taq%#tr*frT, BttfflMWL* 
ffiflJLT9 4*C£Tl#IHI, 5 5*CKT1#IHI, 7 2°C 

k r i ^raojaBif-r ^l-t 5 5 wu-dTz. t % k 5 o p 

mo 1 e©nSI5^7-l'V-MBC 1 HVS lRtfMBC 30 

PC Rffifc:<}:!)iglIl,fcDNA»rJv&4%Nii Sieve GTC 
7#n-X (FMC Bio. Products) £ffl^/c7#P-X 

[0 2 0 8] 4 2 1 b pgODNABfM-*^fS7^f 
ci-Xtt^^, GENECLEANI I K i t (B 
I O 1 0 1) *ffll\ hJ^0i!WfcfiEVDNA»r 
fr*«»l>/'c, «i!LfcDNA«x^/-;I/TttRl«-a- 
lOmM Tr is-HCl (pH7. 4), 1 
mM EDTAjSf£20/i 1 KigjBbfco UStlfePC 40 
R£j£fg£ft£\ BamHI*J:tfHindl I I TiB 

fu mmmmfcLko mu>E5>j*ti-5X7x 

5 F£hMBCH v/pUC 1 9 ttifebti. 
[0 2 0 9] (ii) t h^tHlIc DNA©fefeOH» 
VSi$©$lg 

t hHlHCfRJ|?C y lOc DNAfcaetSfeftC, ± 
8BOJ:3KbT«i6Lfck h3MtH»VfiBltt>D N A£ 
PCRStitX^ifPL/co 'm-fy-fv-MBC 1 HV 

5 2 *4 VfH«© y — ^— EJijO 5 • -«*3-F-r*E 50 
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.Wk/W^y^XU lOKo z a kn^-trv+rXE 
?|J (Kozak.M, 5), J. Mol. Biol. 196, 947-950. 1987), Hi 
n d I I I E c o R I BNE9J£ftt«J:d<Cfi 

-YV-MBC 1 HVR 2tt, J^«©3' — W*3-K 

-«©E?U£3- F L A p a I *± tf S m a I eKS$iJ 

[0 2 1 0] PC R«T a K a R a Ex T a q (3 
H) HSDNAfcbTO. 4/ig©hMBC 

Hv/pUC 1 9£fflt/\ X^-fv-fcLTMBC 1 H 
V S 2fc=fcriMBC 1 HVR 2£-Wftt5 0 pmo I 
e, 2. 5 U©T a K a R a E x Taq, 0. 25m 

M©d n t pzttsmx-mmmzm u 9 4 °c 

tTim 5 5ttTlM 72°CKT15»>® 
7 3 0 @fT o fco P C RSlCc);!) tgfg t fc D 
NAl^3%NuS i e v e GTG7#u-X (FMC 
Bio. Products) *ffll^c77j'n-xy;HMi*ffi)^<J: 0 

[0 2 1 1 ] 4 5 6 b pfiODNAHfM-*^tt S7*T 
P-Xtf-fc^O, GENECLEANI IKi t (B 

I 0 1 0 1) *v FSffioaWfCft^DNAW 

tt£ffit!lb/Co ««LfcDNA*x*y-;bl?aJB«-S 
/eft, 10 mM Tris-HCl (pH7. 4), 1 
mM EDTAfg$2 0fi 1 KjgWLfc. *#&tlfcPC 
REJE3I£ttfc» EcoRI feiffSma I T'^fbf § 

cfe^u/cpuc i $\zy7tv--yvu mm 

mmftfebfco Co LTf|f.tlfc/W7 - 'J F-v# 2 
3-5 7- 1 3 7-lfCi*t*^fXHiSV^«*3 
-K**DNA*3fcU 5' -fllC E c o R I fc<£l>* 
H i n d 1 1 I mWMWRZfK o z a kER 3' -fll 
K A p a 1 S ma I EMEJUfcEroX^X 5 K* 
hMBClHv/pUC19 kWlft. 
[0 2 12] (2) khSMbttflEHHOSHi^*-© 
ft* 

h PM l*nf*H$|c DNA©ie?iJ££€r77X5 FR V 
h-PMl f — cDNA^Apa I B amHIlC 

TrmbU H«C«W*3-Kf«*ai9>J*dtrDN 
A(frJt*la)iKU A p a I fc<fctfB a mH I T'ffiittZ 
CfcCiOiiHLfchMBC 1 Hv/pUC 1 9C«A 
b/co c^bTf^b/c7 , 7X5F^hMBC 1 HcD 
NA/pUC 1 9 fcfftfcL-fco CO^vX' Kfit 
fb# 23-57-137-1 ffibQHmvmWBlXfK h 
HUClHWCy l*3-Kt*DNA*^*, 5' -*M 
EEcoRl *5J:D"H i n d I I I MWSffik 3'-*« 
t B a mH I ISlBE?IJfc$O 0 ^5X5 F h M B C 1 H 
cDNA/pUC 1 9(C#$n^t hSfbH^/^-^a 
a" OJaSEWfc«ktf»(S , rS75>'l6Eyj*E3f>J 
#^5 8{C^-fo Sfe, ^-^3^a©7 5/»E5<J* 
E?iJS^5 6(C/TN-ro 
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[0 213] hMBClHcDNA/pUC19£Ec 
o R I *5=ktf B a mH I *}fi<fcU ff 5ftfcH«EJIJ* 
StrDNAlWt** EcoR Ifc<fctfBamH IT'^Kk 
tSctJCktJiHSbfc^^XS Hp COS lie* 

FfchMBC 1 HcDNA/pCOS 1 i:^Lfc„ 
[0 2 14] *5tCH0ffllBT©«Sfi:ffll/^fci6<0 
77X5 FfcftStSfci&hMB C 1 H cDNA/pU 
C 1 9£E c o R IfelO'BamH I T'fBftU 
fcHBBE*IJ*S€yDNAKrJt£, E c o R I *5<};tfB a 10 
m H I flBftt * Z. t fc J; t) Ml Lfc«3t/5 X 5 F p 
CHOHCa»AL/c„ C 5 LTn^ftfcfc FSHtffittO 
f&S77X5F£hMBC lHcDNA/pCHOlt 

[02 15] (3) L«A^rUvKBr«fB«©<(Bfi 
(i) F R 1 , 2/FR3, 4 /vf7*!J v FSii*<Dff« 

th^bSx<*tvr>7, (^7) tft(*oFR^«*a* 

«*fcL«*3-K**DNA*||»U khSftOfc 
*©£1!H«®fKlS*ff o fc. C D R 2 rtfufegMBil* 
Af 1 I I«»fai5fi%?iJfflt5Cfct«J:oT, FR1& 20 
tf2ttthSt(*S*, FR3&tf4&v7Xinttil*t 

[0 2 16] ^7X~ FMBC 1 L (A) /n e oRXf 
hMBC 1 L (A) /neo&l 0|ig^ 1 OmMT 
ris-HCl (pH7. 5), lOmMMgCh, 
ImMDTT, 50mMNaCl, 0. 0 1 % (w/ 
v) B S A, A f 1 I I (SWA) 1 0 U%#tT3£ 
l&g£« 1 0 0 n 1 3 7 °CiCX 1 BtF^BfkUfCo R 

js®* 2 %&Bi£7#o-xy^T*mMftiju 77 x 

5KMBC 1 L (A) /ne o*^6 2 8 2 bpOBfM - 30 
(c 1 fc-TS) 1 0 2 2 b p<D»rJt (c 2 it 

5) , 77X5 FhMBC 1L (A)/neoH62 
8 2b pOIWt (h 1 bt%) fccfctfl 0 2 2 b pcDW 
)t (h2tt5) $\ GENECLEANI I Kit 

(b i o i o i) *fflv>Ty/i/*»6@iR, mmuzo m 

JRLfccK h lSSrit&l n gKO^TBAPJBa*fr 
o fc. D N A £ 7 x J J; tf 7 D P jjvl/ A Ttttti 
U x^/-;l/iti§-eiH]iRtfc^ 1 OmMTr i s- 
HC1 (pH7. 4), ImM EDTA$$10/il 

mmttco 40 

[0 2 17] BAPSaabfcc lRtfh 1 Kit 1 /i 1 £ 
WTfth 2, c 2 Wit 4 /J 1 (CjlgL (4°C, - 
ft) , AiajMl 09ny^r>hWcjgHI^L 

fee 5 o ii g/m i TyUfVytetsirts 2 xytjs 

|2m 1 T'ig*U lftH#fr?>QIAprep Spin Plasmid 
Kit (Q I AG EN) £fflt^T77X5 K*fll»Ufc B 
[0 2 18] fittiL/c77X5 FS\ 1 OmMT r i s 
-HC! (pH7. 5), lOmMMgC hMlm 
MDTTMtftCApa L I (Sffijfi) 2 IK BamHI 
(SiSii) 8UXttH i nd I 1 1 (£iBii) 8U*£ 50 
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^tmii^mz 0 ft 1 7 «C, 1 IWHfck 
fc„ c 1-h 2tfIEL<l*££ftT^tl«\ A p a L I 
T'5 5 6 0/l 2 4 6/4 9 8 bp, BamHI/Hi 
ndl I I T?7 1 3 4/2 6 9 b p ©tfHkKrittf £ U £ 
CifCi'K 77X5 K©«&*fTofc, 
[0219] fchFRl, 2/V7XFR3, 4/^7* 
U'V KSti*LlB*3-K-r««S^*-*h/mMB 
C 1 L (A) /ne ofcLfc -73, hl-c2C^n 
-yjW#e>tt&*^/c©T\ p U C^*-±T1B»* 
Tfr5>HE F^7#-K7n--y7T/c„ ^eD^, 7 
5yWWW)4^t hffi{btt#L«ViW*3-F1-* 
DN A£-&ty7°7X5 FhMBClLaA/pUCl 
9, RXfT R 31*109 lffi (K a b a t©S£fC<k57 
5/Wt8 7{iO O^D^>%^Vo-r->y{cB^L 
fc t hSHLtftf* L«V««*3- Ft* D N A £^#7° 
7X5 FhMBClLdA/pUCl 9*»Si:LTffl 

[0 2 2 0] 7*7X5 KM BC l L (A) /pUC l 
9, hMBC l La A/pUC l 9RtfhMBC l Ld 
A/pUC l 9©&l 0/i g£\ lOmMTris-H 
CI (pH7. 5), lOmMMgCh, ImMDT 
T, 5 0mMNaC l, 0. 0 1% (w/v) B S A, 
H i n d I I I 1 6 U, A f 1 114 U&S*tf *E£ 
SStt 3 0 /i 1 3 7 °C, 1 I^KffifkUfco 
2%{SiM7#a-X?>T«M»I)U 77X5 FM 
BC 1 L (A) /pUC 1 9*>5 2 1 5 b p (c 
2') , 77X5 F hMBC lLaA/pUC 19 feet 
tfhMBC 1 Ld A/pUC 1 9fr£-W?ft3 2 1 8 
bp (ha 1', hd D ©DN AtKJt£G E N E C L 
EAN1I Kit (B 1O101) *m^T?)\'ftt> 
BUR, fit^Lfco 

[0 221] ha I", hd l'BrJtfc^n^nc 2'K 
M-tatSU *1»J M l 0 9 3>^r>Mfflliati:«K 
Ie^L/co 5 0/ig/ml7^i"Jy%ttt52x 
YTigttU2m 1 T'igSU BttiB#fr6Q IAprep 
SpinPl asmidKi t (QIACEN) 
T7*5X5K*f*HLfc. hal\ hdl' 
77X5 F£, *n€tl 7°7X 5 Fm/hMBC 1 La 
A/pUC 1 9, m/hMBClLdA/pUC19t 
Lfc. 

[0 2 2 2] S&tlfc 7°7X5 Fm/hMBC 1 L a A 
/pUC 1 9, m/hMBClLdA/pUC19^E 
coR IT^mbLfco ; en ; ?n7 4 3 bpODNABrfr 
* 2 %{gH4^7^n-X^UTmMi*fjb/cm, GEN 
ECLEANII Kit(BIOlOl) %m^X>f 
/I/*»6@IR» HMSU lOmM Tris-HCl (p 
H7. 4), ImM EDTA^»S2 0fi HC}g»L 

[0 2 2 3] SDN A Wit 4 /i 1 %bu3$£> BAP jfig L 
rcHEF^7^-l n llCjIJgU ^fllSJMl 0 93 
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y^rymmc^WmLko 5 0jig/ml7y£ 
i/V y*&$t% 2 x Y Ttg%2 m 1 TigSiU "iftii 
ftfr6>QIAprep Spin PlasmidKit(QIACEN)£ffli^T77 

[0 2 2 4] WMLtc^vX^ K£, 2 OmMT r i 
s-HCl (pH8. 5), lOmMMgCh, lm 
MDTT, lOOmMKCl, Hindi I I (Sffl 

m) 8u, Pvui ($S3i) 2 u*^wrss*sii^ 

12 0 n 1 *T*3 7 °CfCT 1 WPHtbfc 0 Sr^r^IEL 
^£|pJ{Cf?A2tlT^ft«: 5 1 0 4/2 1 9 5 b p, $ 10 
£lRlfcJf A^ftT^tUf 4 378/2926b p<D)f{t; 

n6^, ^tl^nv^ZFR l, 2/fcbFR3. 4m 
^7yy KfiiUii%:3-Kt3?SSi^7*-m/hM 
BClLaA/neo, m/hMBClLdA/neo 
tbtco 

[0 2 2 5] (ii)FR l/FR2A^/ij7 FftftCQft 
Si 

CDR lrtE$SSnaB I «g[${u£*iJfflT 3 £1 £(C 
<fcoT, RttiC F R 1 t F R 20/^71) -y K*/x<*£ft 20 
HUfc. 7?75 KM B C 1 L (A) /n e oRtfh/ 
mMBCIL (A) /n e o<D&l Ofi g£l OmM 
Tris-HCl (pH7. 9), 1 OmM MgCl 
2, ImM DTT, 50mM NaCl, 0. 01% 
(w/v) B S A, SnaBI (SMS) 6U£#£t 
3KiSil&tt2 0 fi 1 3 7 °C(CT 1 HMHtL 
fco *C2 OmMT r i s-HC 1 (pH8. 5), 1 
OmM MgCl 2 , ImM DTT, lOOmM K 
CI, 0. 0 1 % (w/v) B S A, P v u I 6 
*t*»Sffl£*5 0 /i 1 if 73 7 °C(CT 1 Bf^^fkt 30 
fe. 

[0 2 2 6] l . 5 %fiH^7#a-xy;UT' 

SIU*f]Lfcf£, 7:7 7 5 KMB C 1 L (A)/neo 
fr5> 4 9 5 5 b p (ml) fc<£0*2 3 4 9 b p (m 
2) , 7^75 Fh/mMBC 1 L (A) /n e ofrfc 
4955bp (hml) feitf 2 349bp (hm2) 
<D&DNA»rfr£, GENECLEAN I I Kit 

(b i o i o i) *j|^Ty;MpsigiK, firaau 1 0 

mM Tris-HCl (pH7. 4), ImM ED 
TA?g$4 O/i 1 fcJgjJPLfc. 40 
[0 2 2 7] ml, hmlBrfrl ji 1 fcJffttfnhm 
2, m2»rfr4 jt ltcaeu *8§«JM1 0 93>t? 

^>MMSK»«aftbft. 5 o n g/m l 7yif->u 

7£#tt 3 2 x Y Tig%2 m 1 TigSU tftiflftfr 
£>QIAprepSpinPlasmidKit (QI 
AG EN) fcffl^TT^SKfcflHLfc. ffiSU,fc& 
77*5 F*, lOmMTris-HCl (pH7. 
5). lOmMMgClz, lmMDTT&tfApal 
(38B1) 8U$fcf2Apa L I (SSI) 2 U£at 
f*KJSig^» 2 0 /t 1 tpT 3 7 tlCT 1 B«HfcL 50 
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[0 2 2 8] »Kfr!WEL<jH8SftTV*ltf, Apa 
IT"7 3 0 4 bp, Apa L IT 5560/1 246/ 
498bp (ml-hm2) , Apa IT 6538/7 
66bp, A p a L I T'3 5 3 5/2 0 2 5/1 2 4 6 
/4 9 8 bp (hml-m2) Ojfift*ffr««ft U § C t 

7FR2, 3, FtftftL**3-Kt*» 
hmmMBC 1 L (A) /n e o, Y<77 
FR l/tKFR2/Y77FR3, 4//7* 1 ) 7 KM 
(U8*3-Kt*f81^7*--£mhmMBC 1 L 

(A) /neofcUc. 

[0 2 2 9] (4) fchSftftttLflOMIR 
tW2 3-5 7 - 1 3 PCR 

Jr[ftHSU03868 (GEN-BANK, Deftos 115 .Scand. J . 
Immunol.. 39. 95-103, 1994)4*0 F R 1, FR2JoJ;tf 
FR3, MtftCfc htfiftS 2 5 7 5 5 (NBRF-PD 
B) **<OFR4*WrSkKSft# 2 3- 5 7 -l 3 
7-l*tf*L« (/^a/-a" ) ©{tgO/'c&tC 6 

[0 2 3 0] CDR-y77f^y7"77^V-MBC 
1 L G P 1 (SS^iJS^ 2 9) Stf M B C 1 L G P 3 (Id 
?|JS^3 0) tt-fey7DNAffi?iJ££U ^LTCDR 
7 , 77f-f y>f"tv4^-\k B C 1 L G P 2 (E£iJ§*§ 
3 1 ) RtfMB C 1 L G P 4 (BE?iJt^3 2) «77f- 
■bVXDNABBPJfctU ^tT^ti^nyv^v-O 

mmc 1 5*6 2 1 b p<ommmtit&o 

7-fY-MBC 1 L V S 1 (SH?US^3 3) RtfMBC 
1LVR1 (@3?iJS^3 4) (4CDR^7r^y^"/ 
7-fv-MBC 1 LGP 1 RlfM B C 1 LGP4 

[0 2 3 1 ] CDR-?77f-f^/*7^-MBC 
1 LGP 1, MBC 1 LCP2, M B C 1 L G P 3fccfc 
O'M B C 1 L G P 4 tig»tt# U 7 7 V H7 5 KV/1/ 
£ffl^T#8il/ (Molecular Cloning:A Laboratory Manu 
al,Sambrook5>, Cold SpringHarbor Laboratory Press, 
1989), y;l/frP>0ttH!licrush and soaki£(Molecular 
Cloning: A Laboratory Manual, Sambrook5>, Cold Spr 
ing Harbor Laboratory Press, 1989)fcTfTo/Co 
[0 2 3 2] T&feS, ^WPfll nmoleOCDR 

-fvir^y ffv J v-% 6 y 7 7 y ;i/7 

ShWttNIU BttO***ODNAKfr<!)nS« 
'>U*y;V»«fi±T»*MSl*!a»LTfTt\ crush an 
d soakg(CTy;^6lHllRL, 20/j l©10mM T 
ris-HCl (pH7. 4), lmMEDTAMlC 

[0 2 3 3] PCR«, TaKaRa Ex Taq 
(SSifi) *fflV\ 1 0 0 fi 1 ©SS«G*lC±B0tt 
tcWIHLfcCDR-^57'f-i V^7*7-Yv-MBC 1 
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LGP K MBC1LGP2, MBC1 LGP3fc«fctf 
MB C 1 LG P 4 fcWf'm fi I x 0. 25mMcDd 
NTPimC2. 5UOTaKaRa Ex Taq£ 

'mmwmm lt 9 4 °ckt i m 
5 5 °acx i m 7 2 tier i ^was-iM ^t* 

5®ft\i\ CORiSS^»K5 0pmo 1 eOfl-W?? 
-f T-M B C 1 L V S 1 StfM B C 1 L V R 1 4ipA, 
S5>fC|i|i;Sfi-9--r^;l/T*3 0|HlS^?€/co PCR& 
tJ;!3titit/'cDNA»ffri&3%Nu Sieve G 
TG7#n-X (FMC B i o. P r o d u c t s) 10 

[0 2 3 4] 4 2 1 b pg0DNASfM-£##f57;ff 
n-Xfr£9J$tK GENECLEANI I K i t (B 
I 0 1 0 1) %fflV\ *7 FlittOffl^tCft^DNABr 
M-^ffllibrCo fi^ftfc P C REftSfttt*, B a mH 
IfcJ:tfHi nd I I I-e^tfSilfcfCjiOSISUc 
pUC 1 9t-9"7^n-^>yu «SEyiJ*ft£U 
/Co C5bTt#Wc75/X5 KfchMBC L/pUC 
19fcft£Lfc. bfrb£tfC>CDR4<Dl 0 4{i (K 
a b a t<DgUgfc«ka7 5/K##9 6(4) <075/$ 20 

t%>rcib<D®\E774-?-MB C 1 L G P 1 0 R CG9J 
#33 5) *RffU £lSLfc. PCRBTaKaRa 
T a q (SSiS) 1 0 0 ft 1 ©KJSS^iKlC 

ISSDNAilbTO. 6fig075X5 FhMBCL/ 
pUC 1 9, "fy^f^—t bTM B C 1 LVS 1 RtfM 
B C 1 LG P 1 0 R^^tl€tl5 0 pmo 1 e, 2. 5 
UOTaKaRa Ex Taq 0. 2 5m 

mo d n t p zttsmr-mmmmmm tr 5 0 

(t l<Offi}ft*±JBLT9 41CKTl»ra, 5 5°CfCTl 30 
ftfS, 7 2 °CICT 1 ftlSOfiglM *;l/T* 3 0 @ff o 
fc. PCRffiKJ:»)fl)BLfcDNAIIrM-i&3%Nu S 
ieve GTG7^D-X (FMC Bio. Pro 

ducts) *m^rc7iiv-7.V)\>%mm\z&*)ft 

8tbfc 0 

[0 2 3 5] 4 2 1b pg<DDNA»rfr££*rrS7# 
n-Xtf-fc^JfttK GENECLEANI IK i t (B 
I 0 1 0 1) *m\ *'V hj^0jfl£Kti£^DNA»r 
fr£ffi¥bfc„ (SetlfcPCR£jSfi£!&%BarnHI 
fc<fctfH i nd I I ITJB{tt5i:fcK«k»>SM8Lfcp 40 
UC 1 9W7?u-=-y<fLrco 

[0 2 3 6] Ml 3 Primer M4^V-S 
tfM13 Primer R V^'YV-^f ^Tll 

T\ C075X5 F£H i n d I I I 43<fctf B 1 n IT 
iSfbU 4 16b pOKffn-* 1 % 7 #n-xy 
mc&VftMtrCo GENECLEAN I I Kit 
(B I 0 1 0 1) *-y F?£tt©&7jfdj£^DN 

Attfr*««tfc. UStlfePCRfifiS^**, Hi 

nd 1 1 ifc^o'B i n i-emttzctic&mmb 50 
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£75X5 FC A/pUC 1 9fc*AU 75X5 Kh 
MBC 1 La A/pUC 1 9fctft£b/c 0 C077X5 
KfcEcoRIfMfcU fchlHtLllfca-KtSDN 
A£75X5 KpCOS ltc&AU EFla7nt- 

tcb/co C?bTf#e>n/c77X5F£hMBC 1 La 
A/pCOS 1 fcftfcWc, khSMtLW^-^ay 

MCmto Sfc, ^-> ? 3ya07 = /KSB?iJ^SB^JS 
^47tC^to 

[ 0 2 3 7 ] ->* a V ' b " * P C R mc cfc £ A 
fcffl^TftBLfc. v^-^ a y ,, b"T'{44 3(4(Kab 
a tOS3£»C«k 57 5^8*^4 3 ft) <D?Vi/V%7 
n'Jyfc, 4 9ft (Kaba t <D$5££J;575/&# 
^4 9ft) (DVi/y*77,^y$ymiC%intZ>£ol,C 
mite ^m^yJ v-M B C 1 L G P 5 R GE5U 
#33 6) ^77-l'V-MBC 1 LVS 1 (CcfcO, 75 
X5FhMBC 1 La A/pUC 1 9%»SfcLTPC 
R£fir*\ fl&tlfcDNA»rfr*B amH I fcitfH i 
nd I I IT'ifHtU pUC 1 9©BaraH I, H i n 
d I I iWtttWn-zyyift, JfiSBBMRS 
ft, »S^H i n d I I I fcjtf A fill Tififb 
U H i nd I I ItectWA f 1 I I TffifcLfchMB 
C 1 L a A/pUC 1 9 tW&Lfco 

[0 2 3 8] C 9 bTtl £>nfc77X 5 F£hMBC 1 
Lb A/pUC 1 9fcU £10^5H4EcoRI 
T«L, t hSMfcLll*3- 1***0 NA*3tr»rfr 
%7?X5 Fp COS liCgAU EFla/D^-^ 

Lfc. CoLT%t>nrc7°yX5. FfchMBC 1 Lb A 
/pCOS 1 k**bft. 

[0 2 3 9] /<-S>3y'c"*PCRi£fcJ:S£gil»A 
*ffl^Tfffl!Lfc. ^-;g/c"W84ffl; (K a b 
a t<D$£{C<};*75./$#38 Oft) fl-fey >*yn 

C 1 L G P 6 S (BE?lJ#33 7) tT^V-M 1 3 
Primer R VfC<k D75X5 FhMB C 1 L a A 
/pUC 1 9*»I!l:LTPCR*frl/\ tfP.tl/cDN 
AWt*BamH I fcitf H i nd I I IT'fPHbU B 
amH IfccfctfH i n d I I I T'^btSC tiC&Vm 
iibfcpUC 1 9lcy7-?a-=.y7LK, J&SIWJ 

IIPJI8MKB s t P I fcj;riA o r 5 1 H I Tffi 
itl, B s t P I te<kt>'A o r 5 1 H 1 T'fBfbbfchM 
BC 1 L a A/pUC 1 9fcl^bfc 0 Co bTtS^tl 
Ac 7^X5 F^hMBC 1 Lc A/pUC 1 9£U d 
075X5K*»]K»*EcoRIJfifl:U khSMbL 

K1-*K5>J*^«EJiJ*^7x5 F p C O S l 
<DEc oR IMKHAU EFla7n€-^-OT 
^fc t FSfb L §1?»3 F y«HftH-r * cfc o b/c. 
C9bTf#c>n/c77X5 K%hMBC l L c A/pC 



(31) 

59 

OS 1 fcffr>£bfco 

[0240] ^->'3/d" , "e" atr f" %PC 

RffiE «fc5£B*A*ffl^Tft»bfco #^-5>a 
tlitC'a" , "b" » "c" >*ay©9 1 fit (K a 
ba t<Dl^(C<fc575/^S^8 7tt) Of-nS/y* 

w v a ytctHt § * a tcstt bfc 0 w 

T-MBC 1 LGP 1 1 R (E5US33 8) ffy-Cr 
-M-S 1 (E5U#*f4 4) fCfcOf-n^tlhMBC 1 
LaA/pCOSl, hMBC 1 LbA/pCOS 1 , 
hMBCl LcA/pCOSl*»afctTPCR*fT 10 
l/\ f#6nfeDN AWfr*B amH I ISitfH i n d I 

I I ■fififcL. BamHI fc^tfH i n d I I I -p^ft 
-fSCfcK.kDiSKb/'cpUC l 9tc+Wa--y7 
b/Co ttSE9JR£fc H i n d 1 I I feitf B 1 n 1 
T'fPHfcU H i n d I I I fcitfB 1 n 1 TJHfcf *C 
fcJDHHbfcC A/pUC 1 gfcHSLfc. 

[0 2 4 1] C$LT(l&ftfc77X3 K**thMB 
ClLdA/pUC19, hMBC 1 L e A/pUC 1 
9, hMBC 1 L f A/pUC 1 9tbfc<> cn^cDT" 
7X5K*EcoR IJBftU khSMbL«*3-Kr 20 
3E?iJ££t?E?lJ£77X5 KpCOSlOEcoRI 
Wffi»C»AU EFloyot-*-«T»lCkH!ft 

tifc^5X2 FS^tlf'WBK h M B C 1 Ld A/pC 
OSK hMBC 1 Le A/pCOS 1, hMBC 1 L 
f A/pCOS 1 ttfrSbfc, 
[0 2 4 2] A->*3/g" Rtfh" -£PCRffifc«fc 

a" , "d" /V—>" 3 y<7)3 614 (K a b a t Ojg^K: 
<£373/l?#^3 6(4) ©fcX^yfc^nyyKt 30 

s-r«*^ti8ttbfc. ssKy^-r^-MBc 1 lc 

P 9 R (E5»JS# 3 9) fc^tfM 13 PrimerR 
VfcTvfV-fcbTffl^T, hMBClLaA/pU 
C 1 9%KfSfcbTPCR*fft\ wsnrcpc R&Nf 
fcM13 Primer M 4 fc^l'v- bTfflt> 
T, 7^X3 FhMBClLaA/pUCl 9*mMt 
bT$5KPCR*fifofco f#?>n/c D N AWfrSH i 
n d I I I fcitf B 1 n I T'^'fkb, Hindi I I 4o 
*tfB 1 n I ??8{ttSCfcTi8I!b/c:77X3 FC A 
/pUC 1 ■9W7ta--y>fLrzo C<D7yZz. F 40 

bT, T^fv-M B C 1 L G P 1 3 R (E5U 
#^40) t M B C 1 L V S 1 %~fy 4 tLTz? C 
R^to/c. He.nrcPCR»rM-*Apa Ifcctt/H i 
n d I I T* I jpjffcU A p a I fc<fcrjH i n d I I I T* 
fNftb/iyvXS FhMB C 1 L a A/pUC 1 9fc<k 
1/hMBClLdA/pUCl 9fc*Abfc. %S£9J 
*ft£b, EU^EMfcStr^aSFfclllfchMBC 
1 Lg A/pUC 1 9fcJ;ri'hMBC 1 Lh A/pUC 
19fcU cne.<D^vX5F«:$iJ|5|^EcoR I M 
fbU thSftLa%3-Ft*^iJ%^€r^>J*^7 50 
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XSFpCOS lOEcoR iSffiKWAU E F 1 a 

*.5«fc5fc:Lfc. cdb-Offctifc^x^F***!* 

Wife hMBC lLgA/pCOS IfcitfhMBC l 

Lh A/pCOS l fcdfcbfco 
[0 2 4 3] / Wa/i" , "j" , "k" . "I" 
, "m" , "n" ts^tFo" *P C RffiKJ:5SSWA 

fcffl^TftBbfc. SSR^7-<v-MBC l LGP l 

4 S (E?J#*t4 l) £7"^v-V l RV (A) (SB 
?|J#^4 3) fC<fc DT^XS FhMBClLaA/pU 
C l 9*»SfcbTPCR*tTl/\ HfcftfcDNASrfr 
£A p a I i5«kt/B l n I "CffifLU A p a I fcitfB 
l n I Vffltt%CtlC£>)ffimLfc-??X=i FhMB 
C l L g A/pUC l 9t-9-^^D-^yybfCo &8 

mmfezfo\ znznw-va yicmitcm 
mkznrcta-yzmviirco c a b-cf#?>ftfc7 

7X5 FfchMBC l Lx A/pUC l 9 (x=i, 
j, k, l, m, n, o) fcb> C0^5X5K*Ec 

0 R I SltU t KSMfcLlten- Ft3E5»J£fKyE 

FpCOSlOEcoRI SWttfcWAU 
EF l a7n*-*-©TffifckFS{tL8©WI8i3K 

y«Htt»r*j:5Kbfc. ;i9bTi#e.n/c7 p 7x= f 

£hMBC l Lx A/pCOS l (x=l, j, k, 

1 , m, n, o) i:^Lft 0 ^-i/a/j" , "I" 
, "m" fcitTo" <D^SiB?i| (»JW*73/»* 

£tr) zznzttimm^w, 68, 69, rat^-r. s 

?|JS#48, 49, 50, SHC^-fo 
[0 2 4 4] /^->*3/p" , "q" , "r" , "s" 43 
£0*" t " tt, ^-v>3 1 " , " j " , "m" , " 1 " 

£fctt"o" 07S/KE?iJ0 8 7f4o5 1 n>'y^i'y 
n^VKHftbfc't-^a y-C&D, F R 3rt(c^5 
MISI^A o r 5 1 M I WW8Mi[*fiJfflbT, >*3 
>"h" gA-y'a y" i " > "J" , "m" , " 1 "i 
fctt" o " t oft f 'ft it 5 c fc J: 0 f^i! bfc feOT* 
So tftfc^ fgIi^7X3 FhMBC 1 Lx A/pC 

05 1 (x=i, j, m, 1, o) 4>, CDR3MtfK 
FR3d-g|5SriFR4^#tfAo r 5 1 H 1 8frM"5 1 
4 b p*|«t, CZlCftm7yZ.S. FhMBC 1 L h A 
/pCOSlf, CDR3MtfKFR30-aP&tfFR 
4%#tyAo r 5 1 H lBfK"5 1 4 b p^OftCotfC 
it) 9 1(4 (Ka ba t ©l^(Cj;575yK#^8 7 
(4) ofD->ywyq-fi/j/J:4«j:7icU. ttS 
EJlJj*^*fTl\ fr^a/l" , "j" . "m" . " 
1" feit/"o" ©9 lfi (Kaba t ©l^K«fc57 
5/SS^8 7{4) ©f-n^^Wa-r^XcBft? 
tifc*n->*S«?b, »J6t*/^a yzzti? 
ft"p" s "q" , "s" , "r" tecfctf't" tL, f#5> 
4irc7 P 77.5 K* hMBC 1 Lx A/p COS 1 (x = 
p, q, s, r, t) tfit&Lfco VaV q" . " 
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r" , "s" fc^lFt" QJftSEft (mtZ7$/® 

«rtr) ^fn^nffi^s^K 72, 73, 74K*-r. * 
ft. ens 0*^-^3 yfoj^/mmfeztiztiu 

?U##52, 53, 54, 55fcjj**. 
[0 2 4 5] -f^ZS. FhMBClLqA/pCOSl 
£H i n d I I I fcJ:tfE c o R I TMU Hind* 
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* 1 I Ifcia'EcoR ITJBftLfcy^XSKpUC 1 
9K*r^D-ii/yu 77*5 FhMBClLqA 
/pUC 1 9t^Lfc„ tbmtimo&^-i/ay 

[0 2 4 6] 
[*3] 

(Ka b a t<0$j§m:57$ ^0 
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[0 2 4 7]g<F, Yttf-n^X Ptt^D'JX K« 

[0 2 4 8] 443, fufdT^X^ FhMBC lHcDN 
A/pUC 1 9*SJ:tf hMBC lLqA/pUC19% 
£t$*IIStt, ^ftf'tlE scherichia c 
o!i JM1 09 (hMBC lHcDNA/pUC 1 
9) 4o<fctf Escherichia coli JM 30 
10 9 (hMBC 1 L q A/pUC 1 9) t tT, IM 

mm^x^xmmmm mm? < am 1 t 

g l#3^) (C ¥$8^8£ 1 5BfC, E s c h e r 
ichia coli J M 1 0 9 (h M B C 1 II c D 
N A/pUC 1 9) (CO^T«F E RM BP-562 
9, Escherichia coli JM109 
(hMBClLqA/pUC19) tCOl>Tf± F E RM 
B P- 5 6 3 0 t LT7-*XX h^lcl^tllf 

[0 2 4 9] (5) C0S-7«MDh7>X7i^ 40 
i/ay 

/vf 7U 7 FJittfcJtf hSHk# 2 3- 5 7- 1 3 7 
- l^(DMIi^rSttfcJ:0 : cpaffitt^I¥ttt^ft 
46, BuMjlTvX 5 F£ C O S - 7 MT'HItttcSI 

77X5 FhMBC 1 HcDNA/pCOS 1 t 
h/mMBCIL (A)/neo, hMBClHcDN 
A/pCOS 1 tm/hMBC 1 L a A/n e o, hM 
BClHcDNA/pCOS lfcm/hMBC 1 L d A 
/neo, hMBC 1 HcDNA/pCOS 1 t h mm 50 



MBC1L (A) /neo, fftti h M B C 1 H c D N 
A/pCOS 1 tmhmMBC 1 L (A)/neofc© 
ffl&£fc># £, GenePulsergKBioRa 
d) *ffl^TxU^hD#U-^3yfi:J:0COS-7 
»c|5]^M«Atfto PBS (-) ^fcixio'ffl 

fls/m i vmmm&v&mtiT^z c o s - i mm 

0. 8 m HC, &~?77sz. KDN A 1 0 /t g£fJD;i, 

1 , 5 0 0V, 25/1 F<DHflgl{CT^;l/X^4A 

fto irsfcri o^noiadmnofi. xb*pn#i/ 

-^3>S!ia$nft«^2%OU 1 t r a L ow I g 
GS^fl&JlllWI (C I BCO) *dt1"*DMEMJB« 
Wl (C I B C 0) KffiSU I 0 c migaiinifcffl^TC 
0« f >*:i^-*-KTigSLfto 7 2B#ralO^»£0 

U E L I S AOStfiJC^Lfto 
[0 2 5 0] fchSHb#2 3-5 7- 1 3 
-jlttaiTttx 7*7X5 FhMBC 1 He DNA/p 
COS IthMBC 1 LxA/pCOS 1 (x = a~ 
t ) 01, tlfr<Dl&3j.&t>it%G enePulserg 
f (BioRad) fcffll^T, ME>vf 7'J 7 FffittO 
^JfiOTj &IC i 0 C 0 S - 7 IK F V >7. 7 x 
JfaVU *f5>nftig«±if£EL I SA{C«Lfto 
3: ft, COS-7«(Dig*±?ffr£0/W7U-y Ftfi 
Wtfcltt hSibetttOMHtt, A f f i G e 1 P r 
otein A MAPS1 I^7h (BioRad) 
£fflt^T, +>y hSWOjBSlcfieoTfroft. 
[0 2 5 1 ] (6) ELI SA 

(i) mmmms. 
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taf*SfiM5£0fc«>0 E L I S A 7V- b £3W>«k 5 (C 
LTPilL/Co EL I SAffl9 67t7°U-h (Ma x i 
s o r p, NUNC) ©&7v%HffifbW7 7- (0. 
1M NaHC0 3 , 0. 0 2% NaNs ) Tljig 
/m 1 ©iMHcMlbfc+tfJrtt: HgG^dAG 
0) IOO(iltlttU 200/1 1 ©3^7 7 7 
- (50mM Tris-HCK ImM MgC 
h,0. 1 M NaCUO. 05% Tween2 
0, 0. 0 2% NaNi , 1 % ^ffaif 7;l/75 y 
(BSA) , pH7. 2) T'fuv*yy<DVk. i^if 10 
•J 7 Ffixtt*ftttk YWcW^mt^kZ 0 S - 7 

T-O*a^-r-LPBS-Tween20 T'jJt^, 
7^)7*7,779— BB^^fc H gCJnf* 
(TAGO) 1 0 0 /i 1 ZlNTLTco 1 PfHgffiKT'O' 
*a^-HPBS-Tween20Ti!tilOft, lm 
g/m lOSMfgffc (S i gma 1 0 4, p-^hn7 
xX/l/'Jy®, S IGMA) *Jo*, JWC4 0 5 nmT 

*n 7V- HJ-$f- (B i oR ad) 20 

T«b/c„ aeaisoz^y^- Ft lt, h u i 

g G 1 A Purified (TheBinding 
Site) fcffll^fc. 
[0 2 5 2] (ii)«URHfHi<!)M£ 
ftIIilS£iJ£©ft46<DE L I SA7U-h£, #<D=fc-5 
fcLTSSLfco E L I S Affl9 6ft7*U- 
ltilt^77r-T' 1 /x g/m 1 0»SKH«L/"ct h 
PTHrP (1-34) 1 00ft ITBfflfclft. 2 0 
0jt 10l&IR/Vy77-T*7n7 + >y©t^ /vf7*'J 
7 Htrift i ft tt k h SHtinft£fgf!;* ft COS — 7$ffl 30 

x^-r-L-P B S-Twe e n 2 0T9ci§»& 7;1/£'J 
7*X77*— tflS^-V^fitfc H gGffif* (TAG 
O) 1 0 0 ft 1 £/jO*ft 0 SStCT'f y+a^-r- LP 
BS-Tween2 0T'iStM, lmg/mlOSK 

(S i gma 1 0 4, p-- Fn7i-;WJy|, 
S I GMA) £jjD*, #tfC4 0 5 nmT*©®7flt£v^ 
ta7\s-bV~?- (BioRad) T«Lft 0 
[0 2 5 3] (7) j£145tiS 40 
(i) fc hSHtHfcOfflS 

k bMit H ^ a y " a " * * 7 L il^ffl^^b-ti- 

rcma, **5mt ? th r p«*iBtfiw?*'3 
ft (05) . co^ma, Havnwothffiiktt/^- 

5^9/ a" T'+^Ct^-To WT, kFSftHJS 

[0 2 5 4] (iiW7"'J 7 KffittOiStt 
(ii-a) FR1, 2/FR3, 4/W7')7FMft 
L*^h/mMBC 1 L (A) JS1t«^<B* 
&n&froft#\ m/hMBC 1 L a A&3Wim/h 50 
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MBC 1 Ld A<OJf£mvfft i &**7#2 3-5 7- 
1 3 7-lffif*fcHS0lS£}gtt**Lfc (06) o C 
ne»cDlSS«< FR3, 4«khS{kia»fcbTP«3®* 

fri, 2rtfcB^-r^t75/i6SS^#s-r 

[0 2 5 5] (ii-b)FR 1 /F R 2/vf7"'J 7 Flnf* 
Li/CmhmMBClL (A) 0Jf£, i£tt{i£<Bi& 
t>mfr?rcti\ hmmMBC 1 L (A) Oli^ti+y 

^#23-57-137-1 mtmm^^m^ 

bft (07) o cn&oiestt, FRI, 2<D-5^FR 
lttfchaflsa^bTBMiftv^ FR2rt(cHJ^1- 
^ 1 7 = / «as*^#ft t set **** 5 o 

[0 2 5 6] (iii) t: hSMfeStttOffill 
LitLT^-^'a/a" fr&T C#«-0«ffl^ 

OIS^ Lfr<-*;3/j" , "1" , " m", "o" 
, "q" , "r" , "s" , "t" fcttSfchSMfcfiift 
tt*^5ft«:i:|IWOPTHrP«<rt6**tfc (08 

~11) c 

[0 2 5 7] (8) CHO££l£«tt©«tu 

t ba{HR(*ofisa^iiiiiifi**«si-*fc», noes 

StTvXS K*CHO||IIIB (DXB l l) K»ALfco 
tftfcS k M!{kJi(*©$£it4aifi««t4tt, C H 0 
«fflfSa7 P 7 7;= FhMBC lHcDNA/pCHO 

lihMBCl LmA/pCOSK SfttehMBC l 
HcDNA/pCHOlthMBClLqA/pCOS 

l , &*WihMBC l He DNA/pCHO l thM 
BCl Lr A/p CO S l £<Df&fr£t>-&X\ Gene 
PulserSKBioRad) fcffli^TxU* ho 
#U-*3yK<fcvCHO»fifcl^^®^ALfto t 

ft^ttOB^^-fcttSIBKP v u I T«bTB: 
» D N A U 7x7 - Jl/fc Atf^nn frrt'AffltB^ 
x2/-/l/fcti8-eDNA£|H]iKU Xl>tbu$l>-i/ 
a y{Cffll/>ft„ PBS (-) (pfC l x l 0' HJfi/m l 
©ffllSafi?»W£ttT^SCHO*Blfi0. 8m It, 
&77XS FDN A l 0 ft gfcflQ*., I, 500 V, 2 
5 ft F0||MH»fcT/<Jl/a*4*fc. IfifCT l 0t> 

HoBfKfflnoft, xu^hD#i/—>3vffla?nft 

fflJB*, l 0%7~>fl&j«jfilit (G I BCO) ^r^/lPLft 
MEM-a^Siffi (GIBCO) tlifflU 9 6^7°^- 
h (Falcon) ^rffll/^TCOz -fy+a^-^-fC 
Tig*Lft 0 l&UttmBK, l 0%7^i?tfllif (G 
I BCO) *5<fctf5 0 Omg/m l OGENET I C I 
N (G4l8Sul fate, GIBCO) Wij}U, 'J 
? 7 U4-> Kfc«fctfr**U 7 P*'> F^OM E 
M-aW!** (GIBCO) K35«b, Mftilfc?® 

WA?nft«^3M«Lft 0 a«?e«S5jft», 2i^M 

nftftt, ±fBi5t#jtJSiSiJ^ E L I SA(CTln(*g41 
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[0 2 5 8] «|£Ucffitt©$£l£»ft(Digg£ffi 
*U u-7-$h)UCT2%<D\J I t raLowIg 
G ^iy^Rsk^ma, U 9 K*itfr** 'J 

U 0. 2(tm07^;W- (M i 1 1 i p o r e) (C 

i> (Pe rSept i ve B i osys t ems) ^ 
fflW, ConSep LC100 (Mi 1 1 ipor 10 
e) fcTS8tt©ffl£fcftoTfTt\ 4«tt<DiiJ£fcJ; 

fi, ±BE L I S A&fcTUPJJtLfc. 
[0 2 5 9] (HffitflJ 4 ) *jfdj£tt©fl]£ 

mifoi, 77 r-#l«KR0S 1 7/2. 8-5 
MBfcffl^Tffofc. 1-*t>-&, ROS l 7/2. 8- 
5fHflS£, l 0%^Elfll)f (G I BCO) ^ttfHa 
m' S F-l 2JgltiJ (G I BCO) $ICT, CO* <<y* 20 
a^-^-T'S*L/c:o ROS l 7/2. 8-5«^ 
9 6ft7U- ht£ 1 0' «/ 1 0 0 fi 1 /ft-pHii 
#, 1 BP^IU 4mM£Dt FV3)\,?Wt 1 0% 
^l«jfili#£#£yH am' S F-l 2Jgiti (G I BCO) 
KSSItSo 55(C3ft^U4HIBUS*Lfca, 260 
/t lOHam" S F-1 2Jgift (G I BCO) tCTlJtft 
U 1 raM®^ 1 ?)\s*yy?y (I BM 

X, S I GMA) feitf 1 0%©Wlih 1 OmM 
©HEPES£Str8 0-fi lOHam' s F-l 2*ftl 
* N 3 0ftr33 7°Cmy*3.^-hLfc o 30 
[0 2 6 0] TO^'Mtet5V7xm **y%i 
ttSfdit hffiftRf**, fc&frC&l 0/ig/mU 
3. 3/ig/mK 1. 1 /i g/m I fc<fctf0. 3 7 /i 
g/mlOS, 10/ig/mK 2/tg/mK 0. 5 
ft g/m 1 feitfO. 0 1 (tg/mlOS, Sfcttl 0 
)Jg/mU 5/ig/mK 1. 2 5 /i g/m K 0. 
6 3 fi g/m 1 fe<fctf 0. 3 1 fi g/m 1 
«?U 4ng/mllClSUcPTHrP (1-3 4) 
fc*«l£U ^MftilPTHrP (1-3 4) t<D'M 

$Ms o /i i *#ftfc«jtai,fc. stattogiiifiStt, 40 

±Eta#«a0 4»01Kft>), PTHrP (1-3 
4) 1 n g/m 1 Eft5 0 1 0#WSiIfcT 

ffllLfea, «*±»*»T» PBSfcT3H«E»Lfe 
Lfc&, 100(ilO0. 3%^K9 5%x^/-;Kc 
T»rt<Dc AMP%«)t±it5o TkSST'^lf U— *C 
T£I?x*/-;I/£15g£-|i\ cAMP EI A ki 
t (CAYMANCHEMI CAL' S) ttH<OE I A 
/Vy7r-12 0|il*iS*PUTcAMP*ttttl», c 
AMP E I A kit (CAYMANCHEMICA 
L' S) AMPaJILfc. *<D 50 
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fc*-S>3>" q" / r'/s'/t" 

T*t>* ^-5/ ay" q" tffc-3fcfcait«fiftfl|*jj*Lfc 
(012-14) o 

[0 2 6 1 ] (KlflSflJ 5) J**/bS/'>Z»lhffit7 f ;HMIl 
TO^MS(i) 

b Ml*-?- Kv^fcM&Oflart/i/^ifafreT 
/WH**ffl^T, PTHrP fctttS** ^fixttfe-fctf 
tn" , " r" fc£(T q" **TT5t: 

[0 2 6 2] iSAyl/v/^Aifilffitr^Kll&fcLTfcHg 
HJSPAN-7 ( (it) HKSi»**5lf^Bf«J:»}BIA) 
£ffi?-Kv$*£ffl^fc. fchBMft8PAN-7*£ 
W^tifc?- Kv^xfi, ffl«©iij!iqt#^iliitf 

nni*PAN-7tJ:oT5l*ficsn*K*;l/5/«> 
AiMMKMrrsci:*, ttfifcitMEpTjA-y^S 
fi*««HcLTIMBUfc. 
[0 2 6 3] kM»KffiPAN-7 0«Wi, BALB 
/c-nu/nu?-KvW (H*f-v-;l/X'J^ 
-) £ffl^T in v i v oTtfrofc. HBMHNCtt, 
5l^tt'|4B A L B/c-n u/n u?-K7W (B 

fmtszTffiftim* wToi^KtTfftjfc. tab 

■6, «^UT^5kh»H3ffiPAN-7*«HBU 3m. 

1 1 &&tc*) i wo^WLrco mttuwi, 2&^ 
l 3 aia tTiwwMfcy+^K^s < %?rc<Dmmi 

[0 2 6 4] iS5*;b^^AlftSfcWtS}fejiaSO^W 

Jfe/fcO 1 0/ig$fcti3 0(ig<DPTHr PtC***** 
*7ffitt*fcttL«/t-: 5>aym, r**TT*kH!fl: 

tt**«»ilrtk:J|i@«#bfc. L^M-^sy" q" 
*Wt*t: Myfbtrtf*ti. V7X 1 E&fcD 2 0 ^ g$ 

fett6 0/ig*i»aRrtK*@a4b/*co *^7fii#*s 

iD'tHUfbJnftSm IB, 4B, 7B> 1 IBB 

*WMS*ff^fc. MJSOfig (a mm) 

<fct>"^@ (bmm) £i!£U 4 J +vy©H-gSa b ! 
/2t<k«?B^«:«i:tTWaib/co miiiMLM 
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mt. B8»«kO^Vh^U.y HSTSlfilU 6 4 3g» 
C a++/pH7t7f1f- (CIBA-CORNIN 

c) ^ffl^T^ifo^yfbA/i'^AifitLTfliJ^b 

[0 2 6 5] *<D&^ **7fii{tt5«}:tf L«/*-S>a 
y" m" , " r" fc<fctf" q" 1 r-§Hbtfif*£ 

/c (015-16) o 

[0266] mmme) m^yoLm^Tivm^i 
xvmmm) 

;l/®)»ffl^T, PTH r PKfl-fS + ^fixftfccfctf 

Tfto/co *fcfe^ ±IHT?m S^ttLfcfl*;^ 

^Ajfctft^HMfcte, v9Xl|E&fc9l0j£g*fctt3 20 
0 fi gCDPTHrP K S * ^ 7 ta(*S fc tt 5> 3 

H, 7Bx ioBBtiiii**;v>"^i,igafe < tt;#«^iJ 
J6U aS#oJB»»«*1fofc. to**;!/***** 

«, mStWwhtVv.httUkkL, 643gfjCa++ 
/pHTt^l'lf- (C1BA-C0RNING) Srffll^T^lfiM'^y 

[0 2 6 7] ^<D*SJH, t hmKSPMhWmsiJ^i/ 

VLdn&iTMas^T, **7mfotsMm^-i/ 30 
[0268] mm 7 ) Mti)i^hu.mrm^ 

A>) fcffl^T* PTHrP tfltS+^Sxttfccfctf 40 
q" hSHHJtttKO^TK* 

L>to&*T)wmtLxtmm-6 ( cw) shrim 
tt«LC-6*£«<*ftfcs- Kv^xtt, ffiicotiftpfcff 

[0 2 6 9] »*/I/'>'>Ajlll3SK»'r*}|fe«»«©ttW 
fi, **7ft{*33£tft hSfbtftttf, k M»«LC-6fc 
*-3T5ltfic?n*K*;l/'>«>^iliiffi%5S[|H-*«:i: 50 
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ko k Htt)iLC-6<0«fttt, BALB/c-nu/nu7-KT^7, 
(B^-V-yl/XU^-) £ffll^Tin vivo X'ftvtco 
mmmat, 5 )§§pli14BALB/c-nu/nu? — K V>X 

631tt©IM**£fflLfc. 
[0 2 7 0] i«5*;l/S/«>i lk iliu£tr;HM4iO^»fe«J:tf 

Tl^khMLC-6£$tHU 3mm ft7*P y *fc$fflfr< 
^£H*ffl*v$x©B|g&Tfc: 1 Efcfc9 1 mt"D 

mtrco mmnm. z%^L3mmixmmim 

fc. 

[0 2 7 1] fijltW>*?LlkftlCtttZtiimitoSk<Dmt 

W»»tl/fc* X Lfa&tTfrmiK.* 1 E 

&fc 0 10 /i g$/ctt30 /1 gOPTHrP £ ftt 5 7*x#f 

IB, 30, 60, 10BStClfilfp*;l/v'->AiaSt3 
«fctff*S£8!J5£U SKitoil&IWfcfTofc. ih** 
HAJ: htVv h^xmikl, 
643if)Ca++/pH 7*7-^- (CIBA-C0RN1NG) 

[0 2 7 2] *Ol6£, k HWLC-efWB itS*^:-"^ 
ifitf /WC fcVMT, *^ ^SittfcJ: tfUl^ ^- y 3 

femmtixoGR&ffmztirc (his) . 

[0 2 7 3] [mtiH8] BIACORE %ffl^/cPTHrPiir[P 
THrPJni*©f ISff ffl £ * 5 3ISlWfi?«T 
BIACORE *fflV>T, K^I*SfScDjiJeiiW»«T^fTo 
f; 0 fit®fcLTPTHrP(l-34+Cys) *ffll\ C*&m 

kassst>*«giigsskdiss)^gni t/c„ 'mmmtix 

{CMLT, TKinetic analysis of monoclonal ant 
ibody-antigen interactions with a new biosensor ba 
sed analytical system J (Karlsson.R. et al.,(1991) 
J. Immunol. Methods 145,p229-240.) *##KLfc„ 
[0 2 7 4] (1) -b ^ »J X^WTHrP (1-34+C) 
OH^fb 

tV9— f-V? CH5 (Pharmacia) 'sPTHrP (1-34+C) * 

s^fbtSo 7>=.y>f>^77-klxmsUtaM hep 

ES pll7.4, 0.15M NaCI, 3.4mH EDTA, 0.005% Surfacta 
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nt P20) ffifttt 5 p t/co -fe>tf-^>y * • MM • H££ft#r<D 1 U *aCtftjS«* 

/CM5 ±<D*;l/3p*5/^f-;l/r*Xh7>o*;U#*j/ -rv^x^hU ??LZ®rzo 

7l/S£lOO ft 1 O0.05M N-fc Kn*J/3/\^5Hfll [0 2 7 6] (3) H£{fcPrarP(l-34+C)fcfc hSfttaPT 

HS)/0.2M&S& N-x^-N' -(3-vV f-)W 5 / 7a tf HrP ffiSlfttt OftSffffl 

;I/)-*/1/jKS^5 K(EDC) Ol'y^x^htjJct/lOO /i 7>xy?V^y7 7-fcbTHBS£ffll/\ tSfti§«:20ji 1/ 

1 ©80mM«& 2-(2-trU^-;l/^"^) x*>75y(P ftfcUfc. Jnttte, CH0»£i£££-e, ^□rl'VA 

DEA)/0.1M **$8ilffl£ pH8.5©^>*x^ HcJ^rS *v^*ffl^T«Sbfc. IWItfc*^5tt(**chllB 

ItfkLTCo 10 |il ©5 fig/ml PTHrP (1-34+ C, fiSUb/c t hSfktfif*/<-^3 ^rhMBCm . A- 

0/ lQnMlfK^hU pH5.0^fyi/"x^h v^yq %hMBCqtgfEb/co oft^C^M:, HBS£ffl 
b, PTHrP(l-34+C)©C^cOCysSS1tSWK@^fbL 10 ^T1.25, 2.5 , 5 , 10, 20/ig/nlO«fiK»8Lfc, 

fc. £5>fC 100 |il ©50mM (D-v^r-Ty/lM NaCI/ #ffi{4 % fix{*ig$<O40 |i 1 .WyVxt hf^HS* 

0.1M «Btf-hU*2»««}£ pH4.3£7^>*x?r-?3 ttfclBfcU ^OftHBSKSJOft*, 2#(f<Dfi?8£IB b 

CfclC^D, fflil©}Stta*^ay^Lfeo S&fc* 10 fc. 10/t 1 <D10mM HCl*-fy5>x* bt 

iii mMW^y-mmm. pH2.5fcj:tfio/ii <o\ sc^ic^o, -t^- ^7£H£brc„ corns- 

MHfflfcfc-fy^x* hf Siit^D, ##fc*g£* IBB • ff£*$Mfr® i ««R(MI«*-f 

226.4 RU(resonance units) Trfcofc (01 [0 2 7 7] (4) fflSf^fflOSfilaWSPflf 

9) „ BW®r-*7 7^/l/*R*&*, 

[0 2 7 5] (2) B£fcPTHrP(l-34+C)tv£XluPTHr i^T«a»t?C *«5*S/^-V©Jt«%fTofc (02 

mmmtvwmm 20 0-24) . set, #-77f yr^yyicj^;^ 

tffcbfc, ffitttt* /vf7"'J F-v«^Balb/cv7X j§gS£&kdiss)<Dg£*tT 5BIAC0RE *fflOjWfV7h 
£l7MlU Sffi!L/'d7j<*70T'f'>A *7A^ffl^ devaluation 2.1 J (Pharmacia) 

T««bfco HllLte#23-57-137-ltltf*«MBC, SSL fflSf¥ffloagillW)?*T*fTofc (S4-5) . 

f;3F5 jn{*£3F5tSf2bfc 0 cn6©taf*%, HBS£ffl 12 0-2 4 KJS^T, &ftl§!«, 0<D±75fr5> 

I^Tl.25, 2.5 » 5 , 10, 20|ig/ml(Diia(r|iiibfco TftfclRlfroT^n^ni .25, 2.5 , 5 , 10, 20/ig/nl 

#*rtt, J/t#ig$©40 ji 1 ^y^x^bt52^H* ©fixf«eofeOt$)§c 

tS^ftkU *©«BSfcW»>»*, 2»liBOjB(tffif: [0 2 7 8] 

bfc„ »*ffi»7«, 10#* 1 ©lMWBt*-r:/5>x*h [«4] 





MBC 


3F5 


kdiss [1/s] 


7.38X10-5 


1.22X10-2 


kass [1/Ms] 


7.23X105 


6.55 X1Q5 



KD CM] 1.02X10-10 1.86X10-8 



[0 2 7 9] * K [g5] 









chH-ch* 


hMBCra 


hHBCq 


kdiss 




(X10-*) 


1.66 


3.16 


2.32 


kass 


[1/Ms] 


(X106) 


1.24 


0.883 


1.03 


KD [M] 




(XlO-io) 


1.34 


3.58 


2.25 



[0 2 8 0] frfc, *g£8g5£»£#*&5l8Ktt. ft?#T 
lit J 7 4*81^*; (BIAevaluation 2.1 Software 
Handbook, Al — A5) „ 

[0281] RAM 9) BttmnaflHt**^^^/* 

SttH*fitff1tffi*;l/i/">^j(iiffi (HUM) HH«tfl£ 
t«rnirP*^<DKH1*lJlT* 0 , PTHrPfitt!RiRfeJ:tf 



jfofcfcgs-rsiifctfSietrEv*. uvkhl 

Tfi, nHrPttSS«W{i:*J^TWRiR*fll»JtS6 
#ttfc#/^7Alfcffi*r;I/£ffl^T\ t hSfblnPTHr 
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[0 2 8 2] tr/HMfcfc UTt M»*«LC-6 ( (it) 
m^fco t h»««LC-6«ll[TIWI«tlfc5t-F5y 

yflfuW OB£) fciHKfcffttLfc. thI$«C-6cD 

BALB/c-nu/nu?-Fv7X (B#7U7) 
l^Tin vivoTlTo/co laifffltCfi, 5l^iS14F344/N 10 
Jcl-rnuS-H^vh (B*7b7) &»AU 11H 

[0 2 8 3] maEtotmft&ftijfri/tkta&tTiw 

^5fchmSmc-*«»&«ifflU 3mm$7ny^c$Bl 
^<^iJ/u/cffl«^7 7 hORIftrFfc 1 EfcfcD 1 1 

t»C**<4ofc (3000mm 3 ) 0%«iBUfc», lfo<P 

[0 2 8 4] (1) W^U7^yxa 

U 37*C©fi!iavy h_k£tfffiH£U SKfflKIBtt* 
r-i-U WUxf-Uyf-a-y, PE50, B*^hv 

-i/'ayfflfC^-a-b (^ijxfl/yfa-^, PE1 

0, B*^h>r^y*yy» £JIAU -07 a 
-S^aViSffi (ffljS: 0.7% ^'Jx 5%vy-F— 30 
;k o.2^yh/Wb^-;K O.WStfW" h'J7A) £ 
-f>7a->*3 y^y? (f/l/7a->*a y$"J y**# 
V7\ STC-525, r;W fCTMti§2 ml/hrT'-l' V7a- 
^aVtfco 50»KO¥ffi{koft, 20»HKPB^5|g 
( If 'J * F-l jSp& tT U * F-5$ T-) ©JSfMM* - a 

fctt*fMK:Ttt0.25ilfl5Kl/feo 
[0 2 8 5] (2) ttf*©S^ 

±E Lfc * <J 7 5 y 7«D tf U * F-2©$|j»RM 40 
T\ t hSfb^PTHrPSft^lmg/ml/kg HMfirtS^L 
fc. 

£ y * F-i e> tr y * f-5 * •? » &nfcfiw y -/Mm 
>7;i/t lt-y? y yfcj:t;y ymmzfflfeLrco -<? 

Uyafitt7yXD>-BS8S (Roe. J. H. 6, J Biol Ch 
em 178, 839-845, 1949) KTSfitLfc. 'J^SSfiB 

iiift^^nosJ^TMyyiJ^fflis^ *- h so 
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■b^lP (3Mk¥*ft) *ffl^T, ifflS<Dv- i 7;H 
OCMSLft (7-f^^-^p-ffi) „ 
[0 2 8 6] (4) -C5HJy^U75^, y>^'J7 

jyyyWTyyTs (inulin clearance, Cin) , 'J 
y^'J77>X (phosphate clearance, Cp) fc^tfy 
y$Eftft^ (fractional excretion of phosphate, FEp) 

[0 2 8 7] -f Jt«J y^'J7^yX (inulin clearanc 
e, Cin) (DWfo 
Cin = Uin V / Pin 

Cinti-C? U y^>J7^yX (ml/kg/min) fcg-f, Uin 
{iR*-f?y>»fi (mg/ml) ^H-To VttJjlttltnS 
fc»)©Rl (ml/kg/min) *g-f. PintiifotWJ y 
i!M (mg/ml) 
[0 2 8 8] 

yy^y7-?yX (phosphate clearance, Cp) ©StB 
Cp = Up V / Pp 

Cptt'J ytVTyy* (ml/kg/min) Up «IS 

*yy«js (mg/mi) *#r. vttJMwisfcoos 

1 (ml/kg/min) *g* 0 Pp «lfo* 'J ySH (mg/ml) 

[0 2 8 9] 'J ySPW (fractional excretion of ph 
osphate, FEp) ©Jlffi 
FEp = Cp / Cin 

FEpiiU ymw^^nto Cinfi-r ? y y^ y 77^ 

(ml/kg/min) Cf&VyfrVTyy* (ml/kg/m 

in) ^mtmnm^m^x'ii'Dtu tsxu 
[0290] y y«f fta^fe * im* y yigoiss^ia 

25fc<tt/H26(C^to 025«^ y 75yX<D&tf 'J * F 

(i ey^-Ftt2 0^H) Wb^ouvwt* (= 
yy^y77yx/i'?yy^y77yx) t<Dm%* 

^t^77T365o t hSfbtaPTHrPfi^ 1 mg/ 

kg (i.v.) {i£yjfrF-20fcJ:i;i&fcS&Lfc, 
[0 2 9 1] 026{4^y75>7O*^y*F (1 

* Fti 2 o #h) t , y y«fi 1 011^^1- 

?77T?&*. k hSfbftiPTHrP*!*, I mg/kg (i.v.) 

ttkry^K^ottCttkHS^trco w±oiss«fc!3. fit 

a© y ygfi^ ( tr y * f-2^ 6 tr y * f-5) «w e.^ 

x\ vymmnm (fe p >o.2) icctofgyyifiism^ 
Sts^fc^LryySM^iEtfbu^i/ (yys 
»iR*=i-FEp>o.8tt (rTifis-eiHia^-e-. 
fatyvymmtftittmfatfTfiznrco 

t, PTHrP*WHTfiC 5 'J ySfttS/tlVfgy yifiiffi* 
[0 2 9 2] PTHrP ttSttfflSHSSffttK*/I/'>7Alfilfi 
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[0293] mmno) mmmmmtiti^L 

H r P^cDJfH%«T-a5»)> P T H r P 
£#?itS#/pj^AifilSET'&, Performance status©.! 

ft, sum, testis, □Mg?H& • wt 

«S*lCj*-r*ttPTH r PtrW*®fl!lS*t: r-llil-?- 

fit* toi/V A jfoStr /l/fffl&fl ^TttW L fc. 
"[0 2 9 4] »*;l/S/«>Ailliffit7*;HWii:LTt h» 
&LC-6 ( (it) £i£»tt*£ffi9^£0liA) g« 
?-K^$*te«ktf7-F7-y hfcfflW-Co thOTffiL 20 
C-6*#«Sftfc?-Kv*XfcJ:tf?-K7>y F 

Sf6T, MS'J'^IIiClT* E<Dm^> V Lsfn 

[0 2 9 5] Sffll*K#ttfc*^S''>Ajfoffi0-)ftB 
ft£tflC;t**3V«>Xj5xPTH r Pffitt<D$#?j)Jg£, 
tH»*LC-6-7-Fv«>X»1l3R*ffl^T3fJ|T 

*tfc, tit, mm<om, #mmmsKm.w& 

&*ffll^Tff«Lfco 30 
[0 2 9 6] l. *A;PS/«>^jlliftKff9*HRi:0«5lc 

&mm 

kbSRfiLC-60««{4, BALB/c-nu/nu 
?-Fv^X (0**1/7) £ffl^T i n vivot* 
ft r> fc 0 XUHFflf 5 JUSUtt BALB/c-nu 
/nu?-Kv^ (0**l/7)«iAU llffl© 

[0 2 9 7] SAyl'J/^AifiiffitT/HlittoftSlfe.fctf 
SSWtt, MT©J:$fcl/CfTofc. t&frl3, ««L 
Tv^t: F91>)iLC-6*}jSfflL, 3mmft7n«y*fc 40 

mfO&mLfco IHttt&tt& 2 7 B S LT««flSfll 

fc. 

[0 2 9 8] imWmt, M%<D§l® (a mm) fccfctf 

(bmm) £$I£U 5 > ©frWxr, a b ! / 2 
t«tt)l«f*«|i:LTSfflLfc. lfil**/l'5"7A»fi 
tt, ISiB.kO'NVh^iJ.y hffTSlfllt, 6 4 3SS&C 50 



t#W¥ 1 1 -9 2 500 
74 

a++/pH7t7l'if- (CIBA-CORNIN 

c) £fflv>r£ifo^yfk*;U^Ait/t£: LTifffigb 
[0 2 9 9] ffi*;l/^i>i»j(liffiK:WtS»S55!i*OttW 

S^ttLfcK* i»jflijStr;HM*lc, v<77. 1 E 
fe/ct) 1 OO/igOPTHrPCJttSV^Jfift^ 
2 7, 3 0, 3 4, 3 7BitClf*lii*){C 

mm i E*tti^tiatf, Emf*^*,^ mm 

[0 3 0 0] *o|6Jk fc hWJSLC-6^liiii*;l/-> 
SAAfttr/Mcfc^T, ftftJg-^Klft (E!27cD*&& 
#0284)**) ti, (027<D£&tf028©£) 

27©£Rri028©£) fcHS0flj|*MU fixPTHr 
(027&tf28) d 

[0301] 2. Mtifri/VLskmcWowmmi&To 

tHRW*LC-6 0«ft«, BALB/c-nu/n 
u?-H"?W (0*^1/7) n vivo 

Tfftjfc. ^M¥»C«, 5!ftffi4F 3 4 4/N J 
c l-r nu5»-F7vF (B#*U7) £I8AU 1 

[0 3 0 2] !tt«*B#tt»*^*£jfo&*r^0 

VV5fchW««LC-6**HiU 3mmft-7*D-y^(C 
«^<*J^«i»*V'y h©MI£Tfc 1 EfcfcO 1 
fflfo&ffiLfto BS$$ffi&, 3 0BgfflftldMtt 

9'V?h£ijy FfT'J&ftlU 6 4 3 SiSC a++/p 
H7t7^f- (C I B A-CORN I NG) fcffl^T 

[0 3 0 3] (i) UHUMieS 

(ANIMEX activity meter type SE, FARAD Electronics, 
Sweden) l^T> flf^fttCflSiJMW t T ^ 5 # U 

7c„ C08Btt77h«!)««*IHII"r«t.0T? 4 -£ 

[0 3 0 4] (2) ^ft©JS# 
±E bfc J; o iWs*j AjfliS*^ L tt v v F 
l/\ t SSfbiaPTH r PKf*^5mg/0. 5ml/ 



(39) 

75 

^0 (8^fuB) . 2, 4, 7, 1 4 BBC, ffcWBB 
Mttl, 3, 5, 8, 1 5BgfCt7ofc 0 *©|SS* 

i»i»io«io*<Ki6&nft (029) o 

[0 3 0 5] 3. **A/'>*AjMEfcfP5i«lfiTOi» 

E^fiSL/Co 

(l) ftSiJSS 

\£$->i fryft-ji, *b*mm («) ) 

[0 3 0 6] (2) tattOSS 

V\ kbSfcftPTH r P£xf*£lmg/ml/kgg 

mmmcmtrco zzic iE$7yb amis#) <o 

SB) x K 2, 3BBfcfTt>fc. 

[0307] toe«, ie^7 7 homimmi®* 

34 . 2-34 .4°C tA/ Hgfbfc < t fc. Sttttlfift 
ft^PTHr Pfi{**ta4T fi#3SBTiEtv 

e, t hSMkfttp t h r pmimmiummMtiii 

ttSCk^Stlte (030) o 
[0 3 0 8] 4. ffi*;^>SAifo£E#3ffiftlffiT<E> 

&« * 



t#B8¥ 1 1-9 2 5 0 0 
76 

k Mffi&# L C - 6 J:tf«ttB*ffl#ttS5* 
(1) «ftft»J££ 

(g) fcbft. 

[0309] (2) mcom 
±.mLrc&ofcm)vwL>mmfeircyv v (h 

HM77 h) *m\ kMHbfixPTHrPfcxtt£5rn 
g/0. 5ml/kgl»«lrta4Uc. Sfc, »!H» 
tea, Sa^^lBl^ClfiMrttcS^Lfco S6IC, 

5Lfc„ «dft9J£tt, ft(ti94& #B8IM3J:tfjE1lt 
5yhWO^-ftife, JS40 (&5MBfr5>3B) > 1 

(«#SB*^SB) , 3 (S#3BB*»6SB) , 5 
BB 0S55Bgfr5SB) fcfrofc. 

[0 3 10] ^fflfcOfiMtt**^** 
Ailffi7-yh (fflf*5^5>9) T*«¥i$T*8. 1 1 gT 
jEHTv-y Mi¥$l 2. 0 6gT'£ofc 0 CO* 

jWBfc&ftfc. CCtf A/Kk MfbtftP T H r P#[{* 

*M*H®1MtiCttfflR*ti1i. ccfcSfc. kh 
SftttP TH r Pfitf*tilttH*SfiffttK*^->l>/»lfll 

fctfjjfcSftfc (S6) 0 
[03 1 1] 
[36] 























iag 


3S@ 


5 Bg 




Hff 1 




13. 7 


16.7 


18. 53 


18. 71 




lift 2 




14.27 


15. 3 


19. 55 


19.39 


i 


H#3 




9. 83 


15. 5 


20. 72 


19. 88 


\ 


H#4 




10.42 


15. 04 


20. 28 


22.03 




5 




10. 77 


14. 24 


12. 66 


11.82 


i 


f3&6 




6. 99 


8.92 


2. 59 


14. 8 


HHM 77 h f 


1*7 


tfPTHrPJnfr 


7. 46 


17. 65 


22. 52 


17. 99 


i 


B#8 




12 


12. 38 


20. 94 


23. 1 


< 


@* 9 


inPrHrPfct# 


3. 35 


16. 65 


20. 36 


21.89 



ft : *aft*6*tS-**tt 0. 5 ml/kg 
fcttHft^«?a 5 ng/0.5 ml/kg 
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[0 3 12] W±oe««fc0, fcflWO+^ffittfcJ: 
5. l#;l/^£AifQ^fHifa$pH©&# 

k h ffifttt l c - 6 ©arc* j; zfmmmmmM tui 
^Lu.mrmm^ mzxmhrtfi&mm 

(DMtpHMSS 

aKTJ(ilK*«ffil/, 6 4 3g»|C a++/pH7t7'f 
If- (C I BA-CORN I NG) ftffl 1>T p H L fc. 
[0 3 13] (2) ffi{*<D&^ 
tfZLtz&ofcMljbis^LfafclkfmLfcyv Y (H 
HM77b) *ffll\ t hSMfcffiPTH r PMM5ra 
g/0. 5ml/kgltlMrt&#Lfc(n = 3)o * 
fc, ttflRSKM:, 43I«a**H«KllM8rtC«4Lfc 
(n = 2) 0 ilp HiJStt, Sif«S#»fe<k tf «!HSO 

isn«&$ 1 1> ic % mm?* irco 

[0 3 14] ^©eg, miJ^^LfSa&yy Y(Dfc& 

&4BU©lfo$pH{i#j7.49T-;&9 (EST 7 7 hcCHfllfSp 
H«pH7.40±0.02) , ^TMiWZMclXm&TJ]/ 

fitPTHrPiii{**s#"r«i:, a, Hifo* 

AAATAGCCCT TGACCAGGCA 
[0 3 17] BB^iJS^: 2 



(40) ft RW 1 1-9 2 500 

78 

* *pHOaHktt4^©lCJt^ }nttS4ifT-«S47S 
Bfctt Eft? 7 htojfli?^ p H fCjfii/^l* t?a# LTV* 

(HHM) tc^^5B0^ffi«O-otcHHi?oMRift 

-r*y (hco/) <ommmmc&-3<vm&7jMn 

S4tt*€r;l/T'« p HfcjEtftLfcC H H 

i/VLmmmm%mmt%rc#>(D-&mt ix 

[03 15] 

Lmmmi pth r ptw-rsst 



[03 16] 

20 mnm 

i 

E*»J0£S : 2 0 

emos : mm 
mm : -*» 

mnm ■ mm 



(£$DNA) 



20 



BB?iJ©ft£ : 3 8 30 

SB^JCOSJ : * Be?iJ©ffl« : ffiOSS D N A ) 
BE9J: 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 

[0 3 18] BWm ■ 3 *MQft : -*» 

BE?iJ©:S£ : 2 8 h#ns?- : Blltt 

B^J©SI : ★ BE?iJOffl« : mm (£fiSD N A) 

CGATCCCGGG CCAGTGGATA GACAGATG 28 
[0 3 1 9] 4 

BE^iJOS^ : 2 9 40 h#n>/*- : 



£ BB?i]©fi§i : <t!2©$BS? D N A ) 



GGATCGCGGG TCAGRGGAAG GTGGRAACA 
[0 3 2 0] BBW§: 5 
6E?iJ©S£ : 1 7 

mw 

GTTTTCCCAG TCACGAC 

[0321] 6 

fiascos* : 1 7 50 



29 



*g©» : -*« 

Be?ij©«gi : mm 



:£fi8DNA) 



17 



E9J<0£! . txe 



(41) fflfl 1 -9 2 5 0 0 

79 80 
HjUds;- : S$i« * * ePJaSS : ffiO^® (£$D N A) 

mi: 

CAGGAAACAG CTATGAC 17 

[0 3 2 2] EWf: 7 *iH©SS(:-#§I 

: 3 1 htfnv;- : jEtUtt 

mmnm : * E^as : ffioftg d n a ) 

GTCTAAGCTT CCACCATGAA ACTTCGCGCT C 31 
[0 3 2 3] gSyiJS^f: 8 ★«€>»:-*« 
E?iJOS£:30 10 Mni;-: jS«tf 

e?w : &n * mmmm ■■ mm (£« d n a > 

TGTTGGATCC CTGCACACAC AGTGACCAGA 30 
[0 3 2 4] : 9 A MO& : -** 

E5U©gS : 3 6 h $u V- : Uffift 

e?ij©sj : & snora : mm d n a > 

E?J : 

GTCTGAATTC AAGCTTCCAC CATCGCCTTT GCCCTG 3 6 

[0 3 2 5] : 1 0 ♦IlQft : -*« 

IE?iJ©S$ : 4 1 20 >#ns?- : Bfitt 

E5U ©3! : m ♦ E5>J«aS : ffiO&it (£lfi D N A ) 

E?|J: 

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACG 

GTGACCAG 41 

[0 3 2 6] E9J#*f : 1 1 * «©» : -*» 

E?iJ<Dfi£ : 1 0 9 h^Di/"- : jESitt 

emoss : m * enjowM : mm ($«d n a ) 

GTCTGAATTC AACCTTACTA CTTGGCCAGC CCAAGGCCAA CCCCACCGTC ACCCTGTTCC 60 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTCTCT 109 
[0 3 2 7] EWf: 1 2 • 

E?'J<9S2 : 1 1 0 h#os;- : Stttt 

m\m •■ m * mmm •■ mm d n a > 

E9J: 

GGTTTCGTGG TCTCCACTCC CGCCTTCACG GGGCTGCCAT CTGCCTTCCA GGCCACTCTC 60 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTCTT 1 1 

0 

[0 3 2 8] EW«# : 1 3 ★ : -*» 

E?iJ<Dfi$ : 9 8 h#DS;- : fifltt 

E?iJOS : Wk *40 E?iJ«a« : ASO&SI (£$D N A) 

E5>J: 

GGAGTGGAGA CCACCAAACC CTCCAAACAG AGC 
AACAACA AGTACGCGGC CAGCAGCTAC 60 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACACAAG 98 
[0 3 2 9] mm : 1 4 : -*« 

EMOfiS : 1 0 6 h#ns?- : jEfttf 

EM<0® : £ £9JQ*lg : mm D N A ) 

E9J : 

TGTTGAATTC TTACTATGAA CATTCTGTAC GGGCCACTGT CTTCTCCACC GTGCTCCCTT 60 
CATGCCTGAC CTGCCACCTC TAGCTTCTGT GGGACTTCCA CTCCTC 106 



(42) ftfflJp 1 1 -9 2 5 0 0 

81 82 
[0 3 3 0] K?iJ#*§ : 1 5 * ffiQft : -*« 

6E?iJ©gS : 4 3 h#os;- : Bfttf 

mmm •. m * £?u<Das : mm d n a > 

GTCTCAATTC AAGCTTAGTA CTTCCCCAGC CCAAGGCCAA CCC 4 3 

[0 3 3 1] B5»J#3 : 1 6 *&4>& : -*« 

kaoss : 2 o h #d j;- : g^tt 

m<m ■ m « i^asi : fto&is d n a > 

BB^iJ : 

TGTTGAATTC TTACTATGAA 
20 

[0332] mmn ■. 1 1 : -*« 

E5>J®g£ : 3 9 b#n^- : HMtt 

ga?ij©s : ★ mmrnm • mm d n a > 

BB?|J : 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 39 

[0333] mnm : 1 8 aa©» : -*« 

: &it a mmm ■■ mm (sat d n a ) 

CTAGCTGCTG CCCGCGTACT TGTTCTTCCT CTGTTTCCA 39 
[0 3 3 4] : 1 9 ♦fflDft : -*« 

SB^iJcDS? : 4 6 h#D5;- : EIM 

m\<om ■■ m ♦ Ewoas : mm d n a ) 

ffifl : 

GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 46 
[0 3 3 5] IB?iJ#*§ : 2 0 * »<0» ■ -*» 

BB?|J©S? : 3 4 h#ns;- : SIM 

ejuos : m * ffi5»j©«« : mm cg* d n a > 

SB?|J : 

TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 34 
[0 3 3 6] EW§: 2 1 ««0»:-*« 
EfllomS : 3 5 htfns;- : m$M 

: ft& * iSB^j£0*ffl^ : (MDNA) 

m\ : 

GTCTAAGCTT CCACCATGGC CTGCACTCCT CTCTT 35 
[0 3 3 7] E?'J#*t : 2 2 : -*« 

m\(D§L2 : 4 8 h*D->'- : SIM 

bb?ij©! : m ★ mmmm ■■ mm (£* d n a > 

fifl : 

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTCGTCCC 48 
[0 3 3 8] E9J#*t : 2 3 fcSSOtt : -*» 

mm&z : 1 2 8 h#ns;- : eim 

mxom : <r sB^'j^oa^ : mm (g« d n a > 

E5>J.: 

GTCTAAGCTT CCACCATGGC GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 
GGTGTCCACT CTCAGGTGCA GCTGGTGGAG TCTGGGGCAG CCGTGGTCCA CCCTGGGAGG 120 
TCCCTGAG 128 
[0 3 3 9] IBWf: 2 4 E?"J<DS : m 

m\<o&z : 1 2 5 so mm -*« 



(43) WW 1 1-9 2 500 

83 84 
h # n ->*- : * * £?<]<?)££ : (-afiSDN A) 

E9J: 

ACCATTACTA GTGGTGCTAC TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 
ATCTCCAGAG ACAATTCCAA GAACACGCTC TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 
CACAC 125 
[0 3 4 0] BEW§: 2 5 X&<0&:-*» 

: 1 3 2 h#n 5?- : jffttt 

E?'J<DSJ : mt * E9J0a£ : ffiOMS? D N A ) 

CTACCACCAC TACTAATCGT TGCCACCCAC TCCACCCCCT TGCCTGCAGC CTGGCGGACC 60 
CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGCAGAG TCTCAGGGAC 120 
CTCCCAGGCT GG 132 
[0 3 4 1] E5US#: 2 6 ★«0ft:-*« 

: l l 0 • h#ns;-: MM* 

k?ij<ds : t» ★ mmmm ■■ mm d n a > 

BB?U: 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAC 110 
[0 3 4 2] E5>J#*: 2 7 fc»®ft:-*» 
EWCS* : 3 0 20 h#ns>- : EMU 

E?J<DS : &B£ * EJIJOI^ : ffi<D&8l (** D N A ) 

B9J: 

GTCTAAGCTT CCACCATGGG GTTTGGGCTC 3 0 

[0 3 4 3] E9M^ : 2 8 : -*« 

E5»J0£2 : 3 0 h $u V- : fflRR 

mim : @ebk ♦ m\<omm : ffi<D«is ess d n a > 

iB^'J : 

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 

30 

[0 3 4 4] ■■ 2 9 30* : -*« 

E?"J©S$ : 1 3 3 h#nv>- : 

E^'JcDSJ : m * E5>J©a» : ffi<?)&$? ("a/SDN A) 

mi- 

ACAAAGCTTC CACCATGCCC TGGACTCCTC TCTTCTTCTT CTTTCTTCTT CATTGCTCAG 60 

GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CCCCCTCTGC CTCTGCCTCC CTGGGAGCCT 120 

CGGTCAAGCT CAC 133 

[0345] m\m : 3 o k »oa : -*« 

E9JOS2 : 1 1 8 H?as;- : jg£tf 

e?ij<ds! : * mmm •■ mm d n a ) 

EJU: 

ACCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCCCTTCTCA GGCTCCAGCT 60 



CTGCGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCACTC TGAGGATGAC GCTGACTA 118 
[0 3 4 6] E5US3: 3 1 *««»:-*» 
EfiJOfi* : 1 2 8 h*n*J- : BUtt 

ejuoii : ★ Eyijoas : mm (&& d n a ) 

CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCCAG GGCCCTTCTC TGGCTGCTGC 60 
TGATCCCATT CAATCGTCTA CGTACTCTGC TCACTACTCA AGCTCCACGT CAGCTTCACC 120 



(44) Wl 1 

85 86 
CAGGCTCC 128 

[0347] mwm: 32 *«©»:-*» 
m\m • m * mwmm ■■ mm d n a ) 

B2?|J : 

CTTGGATCCG CCCTCACCTA GGACGGTCAC TTTGCTCCCT CCCCCGAACA CCCTCACAAA 60 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATACTCA CCCTCATCCT CAGA 114 
[0 3 4 8] BBWf : 3 3 : -*g 

6B?|J<DS2 : 1 7 YXui/- : jEftR 

bb^m : m mo mmmm ■. mm d n a ) 

B5?iJ : 

ACAAAGCTTC CACCATC 17 

[0 3 4 9] : 3 4 ★ II<D& : -*« 

E?iJ<Dl£ : 1 9 h$uit- : jg«« 

EWOS! : &ft ★ EflOfflUli : fficD^K D N A ) 

CTTGGATCCG CGCTGACCT 19 

[03 so] mmn-. 3 5 <riaoft:-*ja 

B»ft£ : 7 5 h#n$>- : 

E?iJO§y : £20 13?iJ<DfflSi : fto&S$ (SfiSD N A) 

CTTGGATCCG GGCTGACCTA GGACGGTCAC TTTGCTCCCT CCCCCGAACA CCTACACAAA 60 
TTGTTCCTTA ATTGT 75 
[0 3 5 1] m\m : 3 6 : -#» 

: 4 3 h #n s;- : EiMtf 

SB?iJOS : mm ♦ E5>]0«8 : D N A ) 

E*i] : 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 
[0 3 5 2] mm : 3 7 * «<Q& : -*« 

E?iJ©ft£ : 4 6 30 h#n5>- : H$tt 

e^jos : * $zmmm ■■ mm (£$d n a) 

E9J: 

ACAAAGCTTA GCCCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46 

[0353] aewt: 3 8 xmrn-.-xm 

E?'J©fi£ : l 1 l h#nj>- : EUtt 

E5«J©S : S EftQflS : fto&St D N A ) 

CTTGGATCCG GGCTGACCTA GGACGGTCAC TTTGCTCCCT CCCCCGAACA CCTACACAAA 60 

TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA CCCTCATCCT C 111 
[0 3 5 4] E?U#i§ : 3 9 40*&<Qg[ : -*« 

E?>J©fi2 : 4 2 h#ai/- : g^ft 

m\m : « ★ shafts : mm (£« d n a ) 

BH?U : 

CTTCTCTGGC TGCTCCTGAT ACCATTCAAT GGTGTACGTA CT 4 2 

[0 3 5 5] E?iJ#*f : 4 0 ti®<D%. : -*« 

E?'J©ft£ : 2 6 h#n^- : glM 

m\m ■ m * mmmm ■■ mm d n a > 

e*>j: 

CGAGGGCCCT TCTCTGGCTG CTGCTG 
26 



(45) $ |$¥ 1 1 -9 2 50 0 

87 88 
[0 3 5 6] K?iJ#*§ : 4 1 * m$k ■ -*ffl 

: 3 5 h$aV- : liift 

k>jos : * mmmm ■■ mm c^jsd n a) 

E9J: 

GAGAAGGCCC CTARGTACST CATGRAWCTT AAGCA 35 
[0 3 5 7] : 4 2 *§I<D$ : -*§& 

: 3 5 h#n$>- : Efttf 

: m * EM©a« : ffi©«» (□'fiStD N A) 

BB^'J : 

CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35 
[0 3 5 8] E?iJ#*§ : 4 3 *g<D£ : -*£ 

: 1 8 h#ns/-:fi»R 

e?ij©s : m ★ E?ii<oa^ : (fioan (£$ d n a ) 

mm : ■ 

GGCTTGGAGC TCCTCAGA 18 
[0 3 5 9] : 4 4 : 

E5>JOS* : 2 0 htfns;- : figittt 

mm® : a mmm ■ mm. (£$ d n a > 

E5>J: 

GACAGTGGTT CAAAGTTTTT 20 
[0 3 6 0] E*J$*§ ■ 4 5 ♦ h #n 5>- : Bftft 

E?iJ©S£ : 1 1 8 E?iJ©a« : »/^K 

E?iJ©S:7 5/g£ ♦ 
E0J: 



Gin 


Leu 


Val 


Leu 


Thr 


Gin 


Ser Ser 


Ser 


Ala 


Ser Phe 


Ser Leu 


Gly 


1 








5 








10 






15 


Ala 


Ser 


Ala 


Lys 


Leu 


Thr 


Cys Thr 


Leu 


Ser 


Ser Gin 


His Ser 


Thr 










20 








25 






30 


Tyr 


Thr 


He 


Glu 


Trp 


Tyr 


Gin Gin 


Gin 


Pro 


Leu Lys 


Pro Pro 


Lys 










35 








40 






45 


Tyr 


Val 


Met 


Asp 


Leu 


Lys 


Gin Asp 


Gly 


Ser 


His Ser 


Thr Gly 


Asp 










50 








55 






60 


Gly 


He 


Pro 


Asp 


Arg 


Phe 


Ser Gly 


Ser 


Ser 


Ser Gly 


Ala Asp 


Arg 










65 








70 






75 


Tyr 


Leu 


Ser 


He 


Ser 


Asn 


He Gin 


Pro 


Glu 


Asp Glu 


Ala Met 


Tyr 










80 








85 






90 


lie 


Cys 


Cly 


Val 


Gly 


Asp 


Thr He 


Lys 


Glu 


Gin Phe 


Val Tyr 


Val 










95 








100 






105 


Phe 


Gly 


Gly 


Gly 


Thr 


Lys 


Val Thr 


Val 


Leu 


Gly Gin 


Pro 












110 








115 










4 6 














* h tfn^- 







w&iq&z : 1 1 8 mmmm \*yw% 

mi: 

Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 



(46) f^fff 1 1-9 2 500 

89 90 
Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 
50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 
80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 
95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 
[0 3 6 2] &8HHI: 4 7 *h#n5>-:SttK 

m\<o&z : 1 1 6 mmm • 

mum : 7^sm * 















Gin Leu Val 


Leu Thr Gin Ser 


Pro 


Ser 


Ala Ser Ala Ser 


Leu Gly 


1 


5 






10 


15 


Ala Ser Val 


Lys Leu Thr Cys 


Thr 


Leu 


Ser Ser Gin His 


Ser Thr 




20 






25 


30 


Tyr Thr lie 


Glu Trp His Gin 


Gin 


Gin 


Pro Glu Lys Gly 


Pro Arg 




35 






40 


45 


Tyr Leu Met 


Lys Leu Lys Gin 


Asp 


Gly 


Ser His Ser Thr 


Gly Asp 




50 






55 


60 


Gly He Pro 


Asp Arg Phe Ser 


Gly 


Ser 


Ser Ser Gly Ala 


Glu Arg 




65 






70 


75 


Tyr Leu Thr 


lie Ser Ser Leu 


Gin 


Ser 


Glu Asp Glu Ala 


Asp Tyr 




80 






85 


90 


Tyr Cys Gly 


Val Gly Asp Thr 


He 


Lys 


Glu Gin Phe Val 


Tyr Val 




95 






100 


105 


Phe Gly Gly Gly Thr Lys Leu 


Thr 


Val 


Leu Gly 






110 






115 





[0 3 6 3] BB^JS^ : 4 8 K h#ns>- : UM 

i»s£ : 1 1 8 mivmm : twvrn 

m : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 " . 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



(47) ttHHF 1 1-9 2 50 0 

91 92 
[0 3 6 4] mm * : 4 9 * hstfnj;- : CftR 

ewogs : 1 1 8 emohs : ***** 

m\oym-.7xm * 

Cln Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Cly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Cln His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Cln Gin Pro Clu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Cly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Cly Ala Clu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Clu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Cly Gin Pro 
110 115 

[0 3 6 5] mim : 5 0 * h #0 'J- : jEStf 

Efl©ss : 1 1 8 Ewoas •. *y**n 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Cln Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Cln Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Cly Val Gly Asp Thr He Lys Glu Cln Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Cly Gin Pro 

110 115 
[0 3 6 6] mim: 5 1 *h#nv/*-:jtg|tt 

Bs?ij©fi£ : 1 1 8 mmmm • t»v>n 

BB?>J: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Cly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 



(48) %fffl¥ 1 1-9 2 5 0 0 

93 94 
Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
. 65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 
[0 3 6 7] SBWf: 5 2 * h$uV- : jE&tf 

mmm : 1 1 8 &mm ■ *y/w% 

m\<F>W. : * 
6E9J: 



Gin 


Leu Val 


Leu 


Thr Gin 


Ser Pro 


Ser Ala Ser Ala Ser 


Leu Gly 


1 






5 




10 


15 


Ala 


Ser Val 


Lys 


Leu Thr 


Cys Thr 


Leu Ser Ser Gin His 


Ser Thr 








20 




25 


30 


Tyr 


Thr He 


Glu 


Trp Tyr 


Gin Gin 


Gin Pro Glu Lys Gly 


Pro Lys 








35 




40 


45 


Tyr 


Leu Met 


Asp 


Leu Lys 


Gin Asp 


Gly Ser His Ser Thr 


Gly Asp 








50 




55 


60 


Gly 


He Pro 


Asp Arg Phe 


Ser Gly 


Ser Ser Ser Gly Ala 


Glu Arg 








65 




70 


75 


Tyr 


Leu Thr 


He 


Ser Ser 


Leu Gin 


Ser Glu Asp Glu Ala 


Asp Tyr 








80 




85 


90 


He 


Cys Gly 


Val 


Gly Asp 


Thr lie 


Lys Glu Gin Phe Val 


Tyr Val 








95 




100 


105 


Phe 


Gly Gly Gly 


Thr Lys 


Leu Thr 


Val Leu Gly Gin Pro 










110 




115 




^: 


5 3 








% btfui/- : jg 





se?ijQft$ : 1 1 8 mmm • *wn 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 . 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



(49) ftRPPl 1-9 2 5 00 

95 96 
[0 3 6 9] BEWt: 5 4 * h#ns?- : jftttf 

E9J©gS : l l 8 SPJoaSI : *yt\9H 

6M: 



Gin 


Leu 


Val Leu Thr Gin Ser Pro Ser 


Ala 


Ser Ala Ser 


Leu Gly 


1 




5 


10 




15 


Ala 


Ser 


Val Lys Leu Thr Cys Thr Leu 


Ser 


Ser Gin His 


Ser Thr 






20 


25 




30 


Tyr 


Thr 


He Glu Trp' Tyr Gin Gin Gin 


Pro 


Glu Lys Gly 


Pro Lys 






35 


40 




45 


Tyr 


Val 


Met Asp Leu Lys Gin Asp Gly 


Ser 


His Ser Thr 


Gly Asp 






50 


55 




60 


Gly 


He 


Pro Asp Arg Phe Ser Gly Ser 


Ser 


Ser Gly Ala 


Glu Arg 






65 


70 




75 


Tyr 


Leu 


Thr He Ser Ser Leu Gin Ser 


Glu 


Asp Glu Ala 


Asp Tyr 






80 


85 




90 


He 


Cys 


Gly Val Gly Asp Thr He Lys 


Glu 


Gin Phe Val 


Tyr Val 






95 


100 




105 


Phe 


Gly Gly Gly Thr Lys Leu Thr Val 


Leu 


Gly Gin Pro 








110 


115 







[0 3 7 0] BE?'J#*§ : 5 5 * h #n *?- : jfgltt 

um&z : 1 1 8 wmm •. #wn 

mm-. 75/s •* 

BB?|J: 

Cln Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 
Tyr Thr He Glu Trp Tyr Cln Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 
Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 

[0 3 7 l] SEW§: 5 6 ★h#ns;-:jlH« 

Bc?y<9fi£ : 1 1 8 rnwmm ■■ 

&mm : ★ 
BB^iJ : 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 



(50) $$F/fl¥ 1 1 -9 2 5 0 0 

97 98 
Clu Trp Val Ala Thr He Ser Ser Cly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 

[0372] mmm -.57 * mm ■■ r.*m 

S2?J<Dg£ : 4 1 1 r-#D^- : S£gtt 

mwrn : * mwmm : cdna t o ■ mR n a 
mm-. 



ATC 


AAC 


TTC 


GGG CTC AGC TTC ATT TTC CTT 


GCC CTC ATT TTA AAA 


45 


Met 


Asn 


Phe 


Gly Leu Ser Leu He Phe Leu 


Ala Leu lie Leu Lys 










-15 -10 


-5 




GGT 


CTC 


CAG 


TCT GAG GTG CAA CTC GTC GAC 


TCT GGG GCA CAC TTA 


90 


Cly 


Val 


Gin 


Cys Glu Val Gin Leu Val Glu 


Ser Gly Gly Asp Leu 


- 








1 5 


10 




CTC 


AAC 


CCT 


CGA GGG TCC CTC AAA CTC TCC 


TCT GCA CCC TCT GGA 


135 


Val 


Lys 


Pro 


Gly Gly Ser Leu Lys Leu Ser 


Cys Ala Ala Ser Gly 










15 20 


25 




TTC 


ACT 


TTC 


ACT AGC TAT GGC ATG TCT TGG 


ATT CGC CAG ACT CCA 


180 


Phe 


Thr 


Phe 


Ser Ser Tyr Gly Met Ser Trp 


He Arg Gin Thr Pro 










30 35 


40 




GAC 


AAG 


AGG 


CTG GAG TGG GTC GCA ACC ATT 


AGT ACT GGT GGT ACT 


225 


Asp 


Lys 


Arg 


Leu Glu Trp Val Ala Thr He 


Ser Ser Gly Gly Ser 










45 50 


55 




TAC 


ACC 


TAC 


TAT CCA GAC ACT CTG AAG GGG 


CGA TTC ACC ATC TCC 


270 


Tyr 


Thr 


Tyr 


Tyr Pro Asp Ser Val Lys Gly 


Arg Phe Thr He Ser 










60 65 


70 




AGA 


GAC 


AAT 


GCC AAG AAC ACC CTA TAC CTC 


CAA ATG AGC AGT CTG 


315 


Arg 


Asp 


Asn 


Ala Lys Asn Thr Leu Tyr Leu 


Gin Met Ser Ser Leu 










75 80 


85 




AAG 


TCT 


CAG 


GAC ACA GCC ATG TTT TAC TCT 


GCA AGA CAG ACT ACT 


360 


Lys 


Ser 


Glu 


Asp Thr Ala Met Phe Tyr Cys 


Ala Arg Gin Thr Thr 










90 95 


100 




ATG 


ACT 


TAC 


TTT CCT TAC TGG GGC CAA GGG 


ACT CTG GTC ACT GTC 


405 


Met 


Thr 


Tyr 


Phe Ala Tyr Trp Gly Gin Gly 


Thr Leu Val Thr Val 










105 110 


115 




TCT 


GCA 


411 






Ser 


Ala 











[0 3 7 3] K5U##: 5 8 *iM<Dik:r#fi 
K?iJ©fi£ : 4 1 1 h#o>/- : jgfttf 

mm® : m& * mmm : cdna to m r n a 

mm-. 

ATG GGG TTT GGG CTG AGC TGG CTT TTC CTC CTT GCT CTT TTA AGA 45 
Met Cly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 
-15 -10 -5 



(51) 1 -9 2 500 

99 100 
GGT GTC CAC TCT CAG CTC CAG CTG GTG GAG TCT GGG GGA CGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Cly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT CCA GCC TCT GGA 135 
Val Gin Pro Cly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Cly 

15 20 25 

TTC ACC TTC ACT AGC TAT GGC ATG TCT TCG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 40 

GGC AAG GGG CTC GAG TGG CTG CCA ACC ATT ACT ACT GGT GGT ACT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC ACT CTG AAG GGG CCA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACC CTG TAT CTG CAA ATG AAC AGC CTG 315 
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 

75 80 85 

AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT CCG AGA CAG ACT ACT 360 
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TTT GCT TAC TGG CGC CAG GGA ACC CTC GTC ACC GTC 405 
Met Thr Tyr Phe Ala Tyr Trp Cly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCC TCA 411 
Ser Ser 

[0 3 7 4] Be?iJSf : 5 9 * : 

BH£iJ©;fi£ : 1 1 Gln Gln His l* 1 Ser Thr Pr0 phe 1,1 r 

htfdi;- : IMft 30 [0 3 7 7] 8E5Ufl*f : 6 2 

js&hdwr ■ f Befogs : 5 

Lys Ala Ser Gln Asp Val Asn Thr Ala Val Ala h#n>>— : jEjgft 

[0 3 7 5] BEWt: 6 0 • = 

KyiJ<0§£ : 7 Pro Tr P Uet GlD 

h#n5?-: MfcR [o 3 7 8] IE?iJ#*t : 6 3 

m\nmm • f bmoss : 1 6 

mm: 40 m\om-7=.m 

Ser Ala Ser Asn Arg Tyr Thr h4?nj/— : 

1 5 miomm ■ f 

[0376] mmn ■ 6 1 

gS?U©§£ : 9 

h^d->- -.mm. 

mmmm : f * 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gln Lys Phe Lys Gly 
1 5 10 15 



(52) ftH¥ 1 1 -9 2 500 

101 102 

CO 3 7 9] : 6 4 *Be?iJ<Dfi£ : 4 1 1 

s^og* : 1 1 m\m : $K 

BJ»J©ffi:75>>» ^cd^:-*II 

h jKd ->*- : HHtf h #o : j£ftK 

@e?ij©flfl : K ffliomm :cDNA to mRNA 

ftn : 

Gly Leu Arg Arg Cly Gly Tyr Tyr Phe Asp Tyr 

15 10 

[0 3 8 0] IE?iJ#*§ : 6 5 * 



ATG 


GCC TGG ACT 


CCT CTC TTC TTC TTC TTT 


GTT 


CTT 


CAT TGC 


TCA 


45 


Met 


Ala Trp Thr 


Pro Leu Phe Phe Phe Phe 


Val 


Leu 


His Cys 


Ser 








-15 -10 








-5 




GGT 


TCT TTC TCC 


CAA CTT GTG CTC ACT CAG 


TCA 


TCT 


TCA GCC 


TCT 


90 


Gly 


Ser Phe Ser 


Gin Leu Val Leu Thr Gin 


Ser 


Ser 


Ser Ala 


Ser 








1 5 






10 






TTC 


TCC CTG GGA 


GCC TCA GCA AAA CTC ACG 


TCC 


ACC 


TTG ACT 


ACT 


135 


Phe 


Ser Leu Gly 


Ala Ser Ala Lys Leu Thr 


Cys 


Thr 


Leu Ser 


Ser 






15 


20 






25 






CAG 


CAC ACT ACC 


TAC ACC ATT GAA TGG TAT 


CAC 


CAA 


CAG CCA 


CTC 


180 


Gin 


His Ser Thr 


Tyr Thr He Glu Trp Tyr 


Gin 


Gin 


Gin Pro 


Leu 






30 


35 






40 






AAG 


CCT CCT AAG 


TAT GTG ATG GAT CTT AAG 


CAA 


GAT 


GCA AGC 


CAC 


225 


Lys 


Pro Pro Lys 


Tyr Val Met Asp Leu Lys 


Gin 


Asp 


Gly Ser 


His 






45 


50 






55 






AGC 


ACA GGT GAT 


GGG ATT CCT GAT CGC TTC 


TCT 


GGA 


TCC AGC 


TCT 


270 


Ser 


Thr Gly Asp 


Gly He Pro Asp Arg Phe 


Ser 


Gly 


Ser Ser 


Ser 






60 


65 






70 






GGT 


GCT CAT CGC 


TAC CTT AGC ATT TCC AAC 


ATC 


CAG 


CCA GAA 


GAT 


315 


Gly 


Ala Asp Arg 


Tyr Leu Ser He Ser Asn 


He 


Gin 


Pro Glu 


Asp 






75 


80 






85 






GAA 


GCA ATG TAC 


ATC TGT GGT GTG GGT GAT 


ACA 


ATT 


AAG GAA 


CAA 


360 


Glu 


Ala Met Tyr 


lie Cys Gly Val Gly Asp 


Thr 


lie 


Lys Glu 


Gin 






90 


95 






100 






TTT 


GTG TAT GTT 


TTC GCC GCT GGG ACC AAG 


GTC 


ACT 


GTC CTA 


GGT 


405 


Phe 


Val Tyr Val 


Phe Cly Gly Gly Thr Lys 


Val 


Thr 


Val Leu 


Gly 






105 


110 






115 






CAG 


CCC 411 














Gin 


Pro 














*f : 


66 


40* m 













6B?»J©fi£ : 4 O 5 h#ns?- : Egtf 

m\<DM:im % E9J0&g:cDNA to mRNA 

B3?«J: 

ATC GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TCC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAC CTC ACC TGC ACC TTG ACT ACT 135 



(53) tSRW 1 1 -9 2 500 

103 104 

Ala Ser Leu Cly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGC CAT CAG CAG CAG CCA GAG 180 

Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CCC TAC TTG ATG AAA CTT AAC CAA GAT GGA ACC CAC 225 

Lys Cly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC ACC TCT 270 

Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 
60 65 70 

• GGG CCT CAG CCC TAC CTC ACC ATC TCC AGC CTC CAG TCT CAG GAT 315 

Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TCT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 

Glu Ala Asp Tyr Tyr Cys Gly Val Cly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC CTC TTC CCC GGA GGG ACC AAA CTC ACC GTC CTA GGT 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Cly 
105 110 115 

[0 3 8 2] mim : 6 7 * ffi<0£ : 

m\<D&Z : 4 1 1 h#D->*- : jfgtf 

W\<Dm •■ * GftQflffi : cDNA to m R N A 

mm ■ 



ATG 


GCC TCC 


ACT CCT CTC TTC TTC TTC TTT 


CTT CTT CAT 


TGC 


TCA 


45 


Met 


Ala Trp 


Thr Pro Leu Phe Phe Phe Phe 


Val Leu His 


Cys 


Ser 








-15 -10 






-5 




GGT 


TCT TTC 


TCC CAG CTT GTC CTC ACT CAA 


TCG CCC TCT 


GCC 


TCT 


90 


Cly 


Ser Phe 


Ser Cln Leu Val Leu Thr Gin 


Ser Pro Ser 


Ala 


Ser 








1 5 




10 






GCC 


TCC CTC 


GCA GCC TCG GTC AAG CTC ACC 


TGC ACC TTG 


ACT 


ACT 


135 


Ala 


Ser Leu 


Gly Ala Ser Val Lys Leu Thr 


Cys Thr Leu 


Ser 


Ser 








15 20 




25 






CAG 


CAC ACT 


ACG TAC ACC ATT GAA TGC TAT 


CAG CAG CAC 


CCA 


GAC 


180 


Gin 


His Ser 


Thr Tyr Thr lie Glu Trp Tyr 


Gin Gin Gin 


Pro 


Glu 








30 35 




40 






AAG 


GCC CCT 


AAC TAC CTC ATC GAT CTT AAC 


CAA CAT CCA 


AGC 


CAC 


225 


Lys 


Gly Pro 


Lys Tyr Leu Met Asp Leu Lys 


Gin Asp Gly 


Ser 


His 








45 50 




55 






AGC 


ACA GGT 


GAT GGG ATT CCT GAT CGC TTC 


TCA GGC TCC 


ACC 


TCT 


270 


Ser 


Thr Gly 


Asp Gly lie Pro Asp Arg Phe 


Ser Gly Ser 


Ser 


Ser 








60 65 




70 






GGG 


GCT CAG 


CGC TAC CTC ACC ATC TCC ACC 


CTC CAG TCT 


GAG 


GAT 


315 


Gly 


Ala Glu 


Arg Tyr Leu Thr He Ser Ser 


Leu Gin Ser 


Glu 


Asp 








75 80 




85 






GAG 


GCT GAC 


TAT TAC TGT GGT GTG GCT GAT 


ACA ATT AAG 


GAA 


CAA 


360 


Glu 


Ala Asp 


Tyr Tyr Cys Cly Val Gly Asp 


Thr He Lys 


Glu 


Cln 








90 95 




100 






TTT 


GTC TAC 


GTG TTC GGC GGA GGG ACC AAA 


CTG ACC GTC 


CTA 


GCC 


405 


Phe 


Val Tyr 


Val Phe Cly Gly Gly Thr Lys 


Leu Thr Val 


Leu 


Cly 





(54) 1 -9 2 500 

105 106 
105 110 115 

CAG CCC 411 
Gin Pro 

[0 3 8 3] K?iJ#*f : 6 8 * m®L : 

miO&t : 4 1 1 h#DS>- : Eiitf 

E5U0I! : * BE?iJ(D«Jg : cDNA to mRNA 



ATG 


GCC TGG 


ACT CCT CTC HC TTC TTC 


TTT 


GTT 


CTT 


CAT 


TGC TCA 


45 


Met 


Ala Trp 


Thr Pro Leu Phe Phe Phe 
-15 


Phe 
-10 


Val 


Leu 


His 


Cys Ser 
-5 




GGT 


TCT nc 


TCC CAG CTT GTG CTG ACT 


CAA 


TCG 


CCC 


TCT 


GCC TCT 


90 


Gly 


Ser Phe 


Ser Gin Leu Val Leu Thr 
1 5 


Gin 


Ser 


Pro 


Ser 


Ala Ser 
10 




GCC 


TCC CTC 


GGA GCC TCG GTC AAG CTC 


ACC 


TCC 


ACC 


TTG 


ACT ACT 


135 


Ala 


Ser Leu 


Gly Ala Ser Val Lys Leu 
15 20 


Thr 


Cys 


Thr 


Leu 


Ser Ser 
25 




CAG 


CAC ACT 


ACC TAC ACC ATT GAA TGG 


TAT 


CAG 


CAG 


CAG 


CCA GAG 
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Cln 


His Ser 


Thr Tyr Thr lie Glu Trp 
30 35 


Tyr 


Cln 


Gin 


Gin 


Pro Glu 
40 




AAG 


GGC CCT 


AAG TAC GTC ATG GAT CTT 


AAG 


CAA 


GAT 


GGA 


AGC CAC 
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Lys 


Gly Pro 


Lys Tyr Val Met Asp Leu 
45 50 


Lys 


Cln 


Asp 


Gly 


Ser His 
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AGC 


ACA GGT 


GAT GCG ATT CCT GAT CGC 


TTC 


TCA 


GGC 


TCC 


ACC TCT 


270 


Ser 


Thr Gly 


Asp Gly He Pro Asp Arg 
60 65 


Phe 


Ser 


Gly 


Ser 


Ser Ser 
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GCG 


GCT GAG 


CGC TAC CTC ACC ATC TCC 


AGC 


CTC 


CAG 


TCT 


CAG GAT 


315 


Gly 


Ala Glu 


Arg Tyr Leu Thr lie Ser 
75 80 


Ser 


Leu 


Gin 


Ser 


Glu Asp 
85 




GAG 


GCT CAC 


TAT TAC TGT GCT GTG CGT 


GAT 


ACA 


ATT 


AAG 


GAA CAA 


360 


Glu 


Ala Asp 


Tyr Tyr Cys Gly Val Gly 
90 95 


Asp 


Thr 


lie 


Lys 


Glu Gin 
100 




TTT 


GTG TAC 


GTG HC GGC GGA GGG ACC 


AAA 


CTG 


ACC 


GTC 


CTA GGC 
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Val Tyr 


Val Phe Gly Gly Gly Thr 
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Thr 


Val 


Leu Gly 
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ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT CTT CTT CAT TCC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
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CGT TCT HC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT CCC TCT 90 

Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG CCA CCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 135 

Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACC TAC ACC ATT CAA TGG TAT CAC CAC CAG CCA GAG 180 
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-10 


Val Leu 


His 
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GCC 


TCC 


CTG GGA GCC TCG GTC AAG CTC 
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ATG GCC TGG ACT CCT 
Met Ala Trp Thr Pro 
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GGT TCT TTC TCC CAG 
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GCC TCC CTG GGA GCC 
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CAG CAC ACT ACG TAC 
Gin His Ser Thr Tyr 
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AAC GGC CCT AAC TAC 
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AGC ACA GGT GAT GGG 
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CAG CCA GAG 


Thr He Glu Trp Tyr Gin 
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Gin Pro Glu 
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(54)Title: MONOCLONAL ANTIBODY INDUCING APOPTOSIS 



(57) Abstract 

A monoclonal antibody which is an antibody specifically recognizing human 
integrin associated proteins and is an antigen inducing the apoptosis of nucleated blood 
cells having the human integrin associated proteins. Therefore, it is useful as an antibody, 
which specifically recognizes the human integrin associated proteins, in discriminating 
and identifying these proteins. Owing to the effect of inducing the apoptosis of nucleated 
blood cells, the above antibody is also usable as remedies, etc. in the fields of, for 
example, treating myelocytic leukemia and lymphatic leukemia. 
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e « & £ t>* u > ^ t$ e « © t&m Mm 1 1 t m m t & 5 0 
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Zt&mg$nZ^Z> 0 i5«T-©i»©^ ^J-XA i: bt^ rG-CS 

zzz\ *^#tis ^m®mz-<Dmiin.ffimzMwt2>tzV)s tg-csfs 

^©MroP^MW^^g U F^IMS^/fLfe r G- C S F J; eMii 
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£e>t, huibbmap- imibtfmmtzmiiz'D^xtmL. mmftmtn 

— - (Direct Expression Cloning) Ct^ 
!7^Integr in Associated Protein ("7i)7lA 
P) (G e n b a nk. Accession NumberZ25524) X$> 
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20 MAP- liKfoCD^m^^ZI AP%MmiZft?Z>im*MTSm#&V7U 
-1M Mb U-HJ:SDNA»T^bcD^mtJ:»3^Ufe 9 — 6 7 4 

9 9) o 

WiCjEDlCScJ^, hb01ntegrin Associated P 
r o t e in (WTt h I AP^-TS ; J. Cell Biol., 123, 
25 485-496, 1 9 9 3 C7^ M?0£ektm*I2?J&i3fB ; Journa 
1 of Cell Science, 10 8, 3 4 1 9-3 4 2 5, 1 9 9 
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tZttm (J. Cell. Biol. , 123, 485-496 (1 9 9 3) ) , 

mmtM^&t(Dmm^m.Lsbi^\Hmz c a ^mx^mmtum ( j . 

Biol. Chem. , 268, 19931-19934 ( 1 9 9 3) ) , 

^imw^M^^mmt^zt^n-rwm^m^tix^^ (Pr 

oc. Natl. Acad. Sci. USA, 92, 3978-3982 (19 

95)), %&mmmz^x<DTXh-i'Zi l zmtmmm%ztix^ft 

*mmzmz>*:;?v-j-)l&imZ, tMntegrin As 
sociated Prote i n*mnmzUMt&tjifoX~%>Z> a 'tit-oX, t 
Mntegrin Associated P r o t e i nCfSSS^ TkTffflfc. 
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iated Protei n^it5*Iii» (#«t*M«3«fctf U >^ 

• (apopt os is) fcfciu ^D?f>DNA^^l/tV-A*MI 

ell, 66, 233-243, 1 9 9 1 ) x tni CD43 j/uft (Blood, 86, 
10 5 0 2- 5 1 1 , 1 9 9 5) ^ trtHLA Classlal Domain (B 
lood, 90, 726-735, 1 997) *ntt^#&3#\ *$8WC»Ss 
Integrin Associated Protein £fgg$1~ ZifiifctiP^ 

Z, fcftWlzi&Z^; tu—^JlVimt. Integrin Associat 
15 ed Protein *mmmzUm^mz$KW-Z& D > Ztz, Integri 
n Associated P r o t e i nZ^t Z^mtftifoMffi, (#ft&iifflfl£ 

^itpj Y-i/^mfet%%i l &*Mlrz>lr^Z(D : z; 

)iitifo*m%itzb<DtLz%.m£nz>o 
zbiz *%wimzifiM£, t^z<D%mmmmizT#h-i/z%imt 
20 z>b<D(DMzi±mfe2tite^o >pt£< tt-m^mMmmmizT^v-i/x^ 

£DBfU<fcJ:> Integrin Associated Pro 

t e in (I AP) ^Mt ^M^WMMz 7X b-$/* (apopt o si 
25 s) Zm&tZ^S tv-i-^tfifoZlk&tZbOZ'&Zo 

£ h lz s #$&Q%\±^ Integrin Associated Protei 
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I (Current Topics in M i c r o - b i o 1 o g y an 
d Immunology, 8 1, 1 -7 ( 1 9 7 8) ) , NS-1 (Eur. 
J. Immuno 1. , 6, 511-519 ( 1 9 7 6) h MPC-11 CC 
ell, 8, 405-415 ( 1 9 7 6 ) ^ . Sp2/0-Ag 1 4 (Natu 
re, 276, 269-270 (1978) K FOCJ. Immuno 1. M 
eth. , 35, 1-21 ( 1 9 8 0) K S194 CJ. Exp. Med. , 
148, 313-323 ( 1 9 7 8 ) D > £«fct>'R 210 (Nature, 27 
7, 131-133 (1979)) W#ji£i£ffl£ft5o 

II ;^aN>^ (Milstein et al. ) ©JffiCMetho 
ds Enzymol. , 73, 3-46 ( 1 9 8 1 ) D ^WDTf? o Z ttf 
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io r^h-s/^*«jer**©-c»ntt«tvNo «a»fM-i±0!i*«, Fab, f (a 

b' ) Fab' #^tf£>ft5o ^ e>{3. {&£^tf-<7)^im;^WX 

is ^ j z u -j- jijfiti. t mmcDim & m f s ^ k & x m&tti^w 

±H3^e y ^ D — ^;i/}/[ffc&s tflntegr in Associated 
Protei n£f£i£U ^MMi-^* h —>*£Mil2-f 2>#\ loimtc I 
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Met; ^P-^Mjxftyu ^^B-r§«^J^3^v^-rM^{c^^n«>J: 
-5(c s tblntegrin Associated P r o t e i n£^f|6tl 

25 ^u-^inffcttt h I n t e gr in Associ 

ated Protei n£*f zmmMmMU (MlM&fcJ^U 
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« * j: v u > / ^tt a mm^j^f tLx&mtzfc #>© w i/^K ©At lis 

10 4>&^ 0 

15 TttftfcMEttfcV^ 5/*g- 5 0 Omg/kg©raT-fcSC:fc#$?t:l^o 

20 (i) mimmtftrnte 

mfttKmtlsXs DBAY^Xfi*©fil(lliiJ|^L 1 2 1 0« (ATCC 
&#^CCL- 2 19, J. Natl. Cancer Inst. 10:179 
-192, 1 9 4 9) iltMntegrin Associated Pro 
tein (IAP) *mm%VtzMM^*m^Tmimf*ft-otco 
25 b h I APOitfcTOs HL- 6 Oil«©mRNA (CLONTECHtt 

M) J;f)^bfccDNA^iIJ:lTt h IAPM&IIPJ^o77 
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-fv- (-te>7s • 77^7-J:lTil GCAAGCTTATGTGGCCCC 
TGGTAGCG^ 7>f -fe>7 • ^^.Y-hbttt, GCGGCCGCT 
CAGTTATTCCTAGGAGGWUfco ) PCR £ «fc D t h I 

- -APSJtu'bfe (mi) o 

CICDPCR^^^D-^>^^^-pGEM-T vec t o r f^cO< 
tfttSO lZ%m&fr*mffiJMl 0 9 5*1:80 t h7>^7t-/-^>3 
>U I ns e r t DN A©ffi£BBfll£DNA$/-*x>"iJ-- (3 7 3 A DN 
A sequencer, ABIttHO fcTfltiS^ 113 

M^^-pCOSllt pEF-BOS (Nucleic Acids 
Research, 1 8, 5 3 2 2, 1 9 9 0) ©r'J^r-f^tft^ thx 
D>^*— S>a> • 77^^ 1 a£7'D^— £-/x>/N>i7-— £ bT^ffl b 

A,£ISSi^7*-£L 1 2 1 OWUmt DMRIE-C(GIBCO-BRLttSS) Sffl^T* 
bGeneticin (gft«& lig/ml, GIBCO-BRL tt«) fc «fc 0 £ 
IRU »fc^##A<*ftfcL 1 2 1 Offl»»«taf)«^ 

ft e>ftfc7D->tO^T\ t h I AP£SO-rS}ACD4 7 trt<*: (77-5 

hbT^tRbfc (02, 3) o d0«i^^.^L 1 2 1 ommo^m^mt, 1 

0%Wii (FBS^ Moregat e^tU) > I s c oveWul b 
eccotg* (IMDM) (GIB CO-BRLttH) «btffflU 

ft^®J$Ji:bTfciu L 1 2 1 0«i:^V-77,-e$)5DBA/27'77> (0 
*f+-;vX'J^-fI) fettfflbfc. fidH«f^t«fflbfct hlntegri 
n Associated Protein (IAP) £iH5^#A bfe L 1 2 
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1 Offlglt v-fl>v^>>-C (miS&ffliM) 2 0 OAg/mlOiM 
3 0^>*a^—>3>Lil8IJB©JiSI*±.«>fe^ hv^>>-C£5S:£ 
fcifc&U PBSfcSSWbfco 

- zvmmz® 5xio ficDffligt-ei] i o BW&vmmx* 3 nuga®^* 

L 1 2 1 OIltO^^FACScan h > • 7^ y*>v>*itO 

Dfitigu (04) s mftomkM^mmz-D^x, 4tu@©^©^?>^5 

( 2 ) «al!-£ 

7»|iP3-Ul [ Current Topics in Micro-b 
iology and Immunology, 8 1, 1 -7 ( 1 9 7 8) 
D £x 10%Wii (FBS, MoregateftS) ^ttSIM 

DMigfifc£Tt£#U |s]1i(CBUHBIMDMWe^^x ^©lxlO'lt 

0 0 (WMt^M) CJ:o« CC 1 i n. Exp. Immuno 1 . , 4 
2, 458-462 ( 1 9 8 0) } Cftl^J|&»££tffco 

M-Condimed HI, ^— U >#— ■ T>/vf £^trIMDM 
»TSil9 ei^x^rv-hC^U 5%C0W 
+T3 7°Cftg#bfco SB^HAT31^m«ctt>'tim$'Jra^trl 0%FB 
S- IMDMtgJBltcatfil bT i£H£«U Jt5S«l^**fc« 
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mvm&m^mitztztb, m&mm<Dtm* io%fbs *$ts wmmmtft*., 

(3) 

thlntegrin Associated Protin(IAP) (Dit 
fe^^jifi^Abfc^^^MllF^rafl^tc (CF-1W (tn^SSftfcffl^ 

fet MAP4«at5L 1 2 1 oMSftii-f a^tefflufcrv;^ KfcBa- 

F5iefiAU«Mi:lt) 6-i7x;i/7'l/-ht 1 
xl 0 7£x;UT*&fflU^T*Jg£U f©t2%PLP (periodate-lysine-p 
araforaaldehyde)fc«i;DB3£bEL I S Affl7*L/- h £{t^b/r 0 C^rix-h 
(is »^l%BSA^(CT^fiT* lP#F^Py*>^U ^e>(3^^#a 

a^v h*--7o^#±?i^ 50/zi »t^s-e ihsp^ >^a^-^>3>ufco 

7^*ij7t77 7^- ifT-5^;ULfemv^X I gG + A+M (H 
+ L) p< y KttSQ »l/IiSflMO^^->'3>U 

S I GMA 104 substrate ( 5/ ^ttJK) SIMS lmg/ml T!^ 
Snb^rMT"-Y>^J-^-f>3>Us £brStx£-^^P7"b-h • U-^— (Mode 
1 3550, T«Ufco 

A-f K-v£2 8 8 0>)iRlib^2 0 8 9«>x;i/fc 
A>f 7>J K-v©mSS£StfSl/ 1 8 7 £x;i, U-->^BH47f*-3 
fee BM4»JlHkbTtt^ v>>XIgGl£, filter fcUTttffifc hCD4 
7£rt<fr (7 7-^^i>tS) *%tl?tls 3^g/mia^T«50^imi!)PU^?a 

£ V > bfe * D->C^t, $65^* * -pCOSl 
©^Sejtfc^ALfcCF- l«MJ:bT> thlntegrin A 
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ssociated Protein (IAP) %%MT & C F - 1 HWSfcffl^ 
T(DELISA$k*ftoZtX\ A-f r»J K-^tfiStS^i^t MAP£ 

-- JfOlSSx iJ-->»iP6nf; 1 8 7£x;WD|*|2 1 ^ x 

It, t MAPfcO^IWHS^ELI SA©RSStSH:*Ufeo 
(311) A^yj K-TJS#±«Ot M APfcft?-£ftg$rtg£©ELI s 
ATOM 



<Raw data> 


PBS 


ahCD47 


7D2 


11C8 






3//g/ml 






CFl-pCOSl 


0.185 


0.160 


0.189 


0.149 


CFl-hIAP-55-8 


0.192 


0.456 


0.568 


0.812 


<Subtracted> 


PBS 


ahCD47 


7D2 


11C8 






Syag/ml 






Specific binding 


0.007 


0.296 


0.379 


0.663 



*/iH>TiifciW&lfllft*fTofco JurkatW^XlO'/^x;^ A 
RH7 7«ttlXl Ov^x;b0M8n?9 6 ^x^l/-- h£ IOOaiI x°m 

bi o^iaarau w2 0Hi^#^MTsm;D«eiia«*ai^ufeo nrnt^x 
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> (8G2#«fctf9 C5) <Dt&m±m%%Mtl5 ttzl* 10>al 1*o»bfco 

^©ISJgtts llC8s 7D2-E3 (7D20t/^D-», 13FK 
-2 F 1 204 * n->fcft&0!fc UTii»MiJil£l2] 5 , 6 £*bfco 
(4)!aM 

<D 11C8, 7D2-E3sl3Fl,2Fl 2©te*±fl|fc"3l>Tx -f A 7 

f&fo^N bKntegrin Associated Protein 
(I AP) %mmtZCF- 11HUB& 96 -i7x;uru-h(3jSfflbEL I SAT* 
I/- h ftf^R U±§B©*S«±*it £ 50// 1 mi U -Xtm t UT IZTJliJ U 7 * 

SJ^bfco *®<S*n 11C8, 7D2-E 3t±I gGtfeDs 13F1, 2F 
1 2fiIgM^ofeo 

© ±Ha<E>4?D->©ftl 1 C8, 7D2-E 3©2 *P->£WT N DN 
A©»rJHb*7 0 — !M M h U — (FAC S can,^ h> • 5=4 v*>V 
>tl) TJurkatiE H L - 6 OflMB&ffllMJtffbfco Jurkat 
!M£flH>Tttl 1 C 8^3^:15 7 D 2 — E 3 Hoi^Tn HL— 6 0*Hlfl&£ffl^T 
fctl 1 C8£ovrCtfcfttUfco 

1 2>>x;i/(D7-L/-htCs J u r k a t J:VH L - 6 0 tt^^ti^n 
4X1 0^i;i//2ml-e»iU 7D2-E 3££tM 1 C8©i&H±?it 
=£ 200^1^«b2HP^tg«^s «"J££#tUfc 0 ftJBfcLTfck 8G2©J£# 

^2mlO^70%x^y-;i/4 I t4°CT-60^^Hl^bfco &^T% jHUB&ft&U 
lmlODPBST-^^ 0. 5ml0PBSTSISlfeo CO 0.5 ml CDflUSt 
>7*;K3^tUT 0.5ml CDRNA s e (Typel-A, Sigma, St. Lo 



18 



WO 99/12973 



PCT/JP98/04118 



uis, MO, USA, lmg/ml in PBS) *1)Uz.s lml 03 £ 

ftrnK^A (PI, Sigma, 100//g/ml in PBS) « 
*g£bfco S^bfe»l±B|FJft" 37°CT- 60#f?H >*j.^->> 3 >b£gL 

*©«g*x 07~9, 10~11CM^ 7D2-iS3;fc«fctM f C 8~® 
tg#±iitfclu Jurkat 1 1 C 8 cDtg#±vi(±H L - 6 0 Mfctt b 

(D ±IB© 1 1 C 8©tSil±iii£ov^ t h#ii^ffM*KM 1 0 2«7 

L — 6 0»t7^ h-^7^t^Wbfeo 

•T&fr*K 2>>i;i/OLab-Tek Chamber Slide 
i ^>*-:H>3:W±S^) £KM1 0 2«£J#ff bsub— co 

nf luentCD«U CCD±(3 1 x 1 0HI©HL- 6 0,»£lffiUSi 
lH*g#U ^©^^bT^&VMiL— 6 0 W^te b[5lKf(I±H3©^#± 

?8*£»«&-ei o%£&s<fc5£»b2BF E gtgiibfco J8#&s «&i 

0%*/l/VV >T*@;£U TUNELS (ApopTag Plus (Onco 
rttSK) ) (wj; O^^h-^^^^ClbT^SHL— 6 0«§^ttSbfeo 

m 1 2 , 13 tTTsffilt: 1 1 C 8 ®ig«±jf-et± N *tf$0 tHAPHS 

V>SHL — 6 0«©^{±^i^^bTV^SClt^||^^nfco 

(5) m><oim 

/W7U F-v*»^-rsin;ft:©IIS!»cr3VNTttN ±S3©/W7'y K-vfto 
■5 "5k I gG4jH4fS7D2-E3fc<tVl 1 C 8 D->CD«fc£, ft 
^^3^^ev^7 ^ U7/7>a#^^i5^f bfeBALB/c/AnNCr j (cf, B 

*^-+-;i/Xu/^-a») «^all 

b^4^n5tn;^S^«k0^lSSb^Sibfco «t>^ f#^nfc07K(i^o 
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7, 7Df'f>A .yvZf-ytlJvk (^-ferr^y'M/ft^rAti 
1) «U PBS (^JK-y^tti) T?i8^bSDS-PAGE{CJ:t)M> 

*#!!BfcUTSmiMft£ff$^ 7D2-E3*5«ttJ f l lC8©^P->©Ig 

±§E©^Jfi0!lfc:*5^'tfcJ\ fSff tnJ^i: L-T^ MIBt Mntegrin As 
sociated Protein (IAP) Zffflt 3L 1 2 1 0»£®ffl 

-fcftfflO)^; 9v—j-)Vtiifo<D%i\i hlntegrin Associate 
d Protein (IAP) JftftftS^T S'W 7>J K-vfcu DBA^v-> 

&i»£*u&n?» d s &w«£»*K«H-e* eiiiiilfti^^i^i 

(H*a^«c»o<«rUmiTi 1S3^) \z s 1 9 9 7^9^ 1 
1 B, ifcl APtfii* (v*;*>W:/U K-v 1 1 C8-F8 (1 10 8©^^ 
£D-» , MABL - 1 fcffr&Lfc) > §SE#-tFERM BP- 6 1 0 0, 
SlAPlaft^ij^W^UK-y 7D2-E3 ( 7 D 2 ©tfT^ n-» , 
MABL- 2 t^lf;) * giWIFERM-BP- 6 1 0 1 fcbTSRKSFffc 
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mmm2 (mabl-k mabl-2»^^7^) 

- gl$T\ lOOng/ml CilbfcMABL- 1 N £ £t>*M AB L - 2 fflt 500// 1 
I SOTYPING KIT( STRATAGENE *tSS) lz 7, X v h b tz t d 3 , "M AB L - i &'I g ' 
Gl, atT'^Ds MABL-2liIgG2a, ycT&SilfciWtefrfc&ofco 

H»J3 (t h I AP*S63rrSt hfi««) 

t m AP*B»rsmcD4 7*ft* (mKfia*«ffli/fe) t^ithwi 

*fflBS»K:£tt£I AP©TO7D-t-f M h'J-«lfe, t h I APtt 
CD 4 7 tm~t%PLt>ftt^2>Ztfrt>{Mochem. J. ,304, 525-530,1994), 
±SB<&ffi#**ftfKfcffil>fco «*£bTyu JurkatiR HL-60ifffl 
K 5 6 2», ARH7 7«, Raj iUfe CMKiM^feo M 
fcfc* 2xl0 5 /1t>7Jl/i:U ^CD4 7iriWi««^T*5//g/mlT*lfflBS 
M>^^-bU -»liF I TCraLfctftv^XI gGJrtft h 

Glintf* Oif >f * y rttSO £{£fflbfco M HJ-©«gllfcJ\ 01 

5 (HL-60) RVmi 6 (Jurkat) fc^SfU I A 

H»J4 (in vitrot?©?^h-^S) 
(1) bMAPS16mi/feL12 10« JurkatiR HL- 

6 0«£fflV\ MABL- 143<tt>*MABL-2Jn;<*:©7^h-5/X^ffffl 
lAnnexin-V (^-D >#-vww A*t®0 fc«fc DtftRtbfco Ann 
exin-VCJ;5»lffOI(£IS01 7-2 2iZ*ti?timlstzc ££-eg|©£ 
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mmmmzmt* mmtnmtvx^^^ igG df^^ >y h^so s ma 

BL- l££tfMABL-2£ 10/^g/ml T^ffl U b b I APfcStfs^Ab 
feL 1 2 1 0 «^(±s 4x10 3 <!0«-e 7 2 B$P^ Jurkat MMX-lt 
6x 1 0 4 ^©«-C*4 8 B^^-T >+a^-h bfcgL Annexin-VCJ: 

Dlllrbfeo El 1 7-2 2^^-r>t!5> »5E«»^n£ 0 fcfc'r 

H L -60 »t*ll, M A B L - 1 § 1 0 ug/m 1 T'^ffl U 1x10 5 flacD« 
T- A n n e x - V £ J: D U |EO$£jj«Ej!p*ig#> <~> nfc o 
(2) Fab<bbfcMABL-2^(oO^Ts b h I AP£«fc^#AbfcL 
1 2 1 0*OT57^ b— >Xl$a^ffl£fMtb£o Tfcfct>x b M AP 
£«fK^a£AbfcL 1 2 1 01M4x 1 0 3 f@T*tg«bs tttt&FaMbb*: 
MABL-2*Jcfct>' j e©^tbTx"^^I gGS 1 0 /zg/ml it]g-£ffiffl U 
7 2^^>=^a^-M/fe^ Annex i n-VT-lliJ^bfco *®*g*^ 
mh^fflimt1$Wtot>ntz (02 3, 02 4) o MABL-2i/t#©FaMfcifck 
iKtt.*sv^> (t7X|tl) fift«lfe*)ffl^l(;iU;o Fa Mb 

bfeMABL-2m^^ov^T(±s z<DST)sm%ikmz&iommmLtz (02 

5) o 

H5te^J5 (in vivoW^F-^©ttlt) 
(1) MA L B — 1 L B — 2 (Whole IgG) (zJ:5» 

b h I AP£&IjaiT£KPMM2« (b h ^^d-v|BI») £SCIDv^ 
*fcj&*tU M^l OHICMABL- l£<ttfMABL-2 (Whole IgG) 
S^ix^ti5^g/head, 5 0>ug/head (n= 5) fcij^Mfi^U KPM 
M2&HI&2 8 B I gG«ELI SAttl^lfc^, rB&bfc 

-^«i^nfeo ^^(3^#^p^{cov^T*t^bfeo zom^s MABL- 

l*^MABL-2^1l^m Jfil^b M g GM£o^Tl»t& 

wsj^B^wm^^ife (®3 0) o ^twra&st^wisbk 

(02 6) o 



22 



WO 99/12973 



PCT/JP98/04118 



(2) MA L B - 1 L B - 2 (F (ab' ) 2) Iz&zm® 

MALB- l£J;t>*MALB- 2tri;tt£^7 % > <fc t)«lbL7Df^ >AiZ& 

vmm. (vrMtm u^f (ab' ) 2*m\,\ f cmm^vtzmmmm^ 

2mm (tF;iD-7«») £S C ID^^Mz^mC, F (ab"' ) 27b 
1/fcMABL- 1 £ cfctFMAB L - 2 CD 1 0 0 /zg/head 
Six 10Bit> 1 0 43J:t>*3 0 /ig/head^#^-eM#^6s 8^ 10B 
@£ltMrt&^U Jfil*I gGgg^il3 OBICELI SACti^bfe 
(02 7) o £*>fcs 4Mt:o^T4)«9 OB$«lfco ^0*Sm> 
MABL - l£J;t>*MABL-2£MUfc?retts Jfa^fc. h I gG}i]g£ov> 

m§.LtcZtftt>frZ> (EI2 8) „ F (ab' ) 2-fbbfcMAB L - 1 fA 

ft, St>*MABL-2Jn^cDSDS*MM?m^E12 9 ^^-T 0 

*^f^©^^ £ n— i-frtiimt^ fcblntegrin Associate 
d P r o t e i n4^^l:fJt5lft^$ t M n t e g r i n A 
ssociated Prote i n^t^mMBB^T^ h— >J*£SI 
^Ctinlt^So ftot, thlntegrin Associated 

Pr o t e inzmmmzmfflitztfifctisXs H^TTS©^ 
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1. Integrin Associated Protein (IAP) $ 

mt^UMmmm^T^h-^^ (apoptosis) fts&jg-rs^^p 

2. Integrin Associated Protein (IAP) 4 
Mt%MfamWm&\ZT-Xy->s^ (apoptosis) ft RSI" £ d 

4. I APlc^bTI APcDMft/CM^-frx ^WittC74?h-i/^ 
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Growth Inhibition of Jurkat 

0 5)ul 




NT 8G2 11C8 2F12 13F1 7D2-E3 
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EI6 



Growth Inhibition of ARH77 

0 5/ni 




Cont 8G2 11C8 2F12 13F1 7D2-E3 



/vf ?U K— "7 
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hlgG Level in KPMM2 SCID (day~30) 
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SEQUENCE LISTING 
5 <110>CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120>Monoclonal antibody inducing apoptosis 
<130>CGS98-03PCT 

10 

<160>2 

<210>1 
<211>26 
15 <212>DNA 

<213>Artif icial Sequence 

<220> 

<223>PCR primer 

20 

<400>1 

GCAAGCTTAT GTGGCCCCTG GTAGCG 26 

<210>2 
25 <211>26 
<212>DNA 
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<213>Artif icial Sequence 
<220> 

5 <230>PCR primer 
<400>2 

GCGGCCGCTC AGTTATTCCT AGGAGG 26 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/04118 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C07K16/18, C07K16/28, C12N5/20, A61K39/395 // C12P21/08, 
C12N15/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C07K16/18, C07K16/28, C12N5/20, A61K39/395, C12P21/08, 
C12N15/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG), BIOSIS (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P/ X 



WO, 97/32601, Al (CHUGAI SEIYAKU KK) , 

12 September, 1997 (12. 09. 97) 

& JP, 9-295999, A & AU, 9722325, A 

Journal of Cell Science vol. 108, No. 11 (1995) 
Martina I. Reinhold et al., "In vivo expression of 
alternatively spliced forms of integrin-associated 
protein (CD47)" p3419-3425 



1-6 



1-6 



| [ Further documents are listed in the continuation of Box C. Q^j See patent family annex. 



♦ Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&* document member of the same patent family 



Date of the actual completion of the international search 
11 December, 1998 (11. 12. 98) 



Date of mailing of the international search report 

22 December, 1998 (22. 12. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



BRIUEtt£- 



BBRttKS** PCT/JP 9 8/0 4 1 1 8 



a. *w<&sw-* (m&ftftftm (ipo) 

Int. CI* C07K 16/18, C07K 16/28, C12N 
//C12P 2 1/0 8, C12N 15/0 6 



5/2 0, A 6 1 K 3 9 /-3 9 5 



■**rf¥ofc»/MMH* (BBRWffl^Sa (I PC) ) 
Int.cr C07K 16/18, C07K 16/28, C12N 5/2 0,. A6 1 K 3 9/3 9 5, - 
C12P 21/0 8, C12N 15/0 6 



WPI (DIALOG) , BIOSIS (DIALOG) 









P, x 
A 


WO, 97/32601, Al (CHUGAI SEIYAKU KK) 12. 9^.1997 (12.09.97) 
& JP, 9-295999, A & AU, 9722325, A 

Journal of Cell Science vol.108 No. 11 (1995) 
Martina I. Reinhold et al. 
"In vivo expression of alternatively spliced forms of 
integrin-associated protein (CD47)" p3419-3425 


1-6 
1-6 



taj »icH*<o*)6a:»'ei±*<, 

TEj HRfflJi0«rotaJB*fc«»»f-C*>6^, BKitUSB 

roj Qm\z* z&Ltf* ffiffl, l«*i:Mt5J:i 

TPj BBRflURBffi-C, d*o«**©±a^>liBlt**ttl« 



TTj B»WJRBXW:**Pai^**^fcXit'C*or 

rxj WiwHa^fc^jtittTfcoT, %&xwtw?%w 



BWflttEfc^STLfcia 



11. 12. 9 8 



BRH£tter<0«&0 



2Z 12.98 



B*B4*« : ff ( I S A/ J P) 
fffSS^ 1 0 0-8 9 1 5 
KXC« s FRBKBd5H=TB4#3* 



4 B 



9 3 5 8 



^IS#*§- 03-3581-1101 ft® 3449 



SSPCT/ISA/2 10 (S2^) ( 1 9 9 8^7^) 



FA0001-04092USIDS 



Programs and Abstracts from the 26th Annual Meeting of the 
Molecular Biology Society of Japan (published on November 25, 
2003) 

p. 660 
1PC-166 

Construction of an apoptosis-inducing diabody against CD47 that 
kills leukemic cells 

Yasufumi Kikuchi, Shinsuke Uno, Yasuko Kinoshita, Masayoshi 
Oheda, Naoshi Fukushima, Masayuki Tsuchiya 
(Chugai Pharm. , Fuji-Gotemba Research Labs.) 

We have succeeded in establishing mouse antibody MABL 
(Monoclonal antibody inducing Apoptosis in Bone marrow 
Leukemia), which specifically binds to human CD47 antigen and 
induces apoptosis in human leukemic cells. However, the MABL 
antibody has a problem of causing agglutination of erythrocytes, 
because the CD47 antigen is also expressed on the cell membrane 
of erythrocytes. For this reason, we have studied to construct 
a MABL antibody that causes no erythrocyte agglutination while 
retaining its biological activity, by using technologies for 
smaller antibody design. 

As a smaller antibody, we first constructed a 
single-chain antibody in which V H and V L were connected to each 
other via a 15-mer linker composed of (GGGGS) x 3. When 
expressed in CHO cells, this antibody showed apoptosis-inducing 
activity in leukemic cells in vitro. This smaller antibody was 
found to include not only a monomer, but also a non-covalent 
dimer (i.e., so-called Diabody). The monomer and dimer were 
completely separated and purified by gel filtration 
chromatography, and subjected to various analyses. As a result, 
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the monomer and dimer were each found to have binding ability 
to human CD47, but only the dimer showed apoptosis-inducing 
activity. In fact, the dimer was confirmed to be a divalent 
antibody (Diabody) with binding ability to human CD 47, as 
analyzed by BIACORE analysis. More surprisingly, this Diabody 
was found to cause no erythrocyte agglutination even at high 
concentrations. On the other hand, the monomer was found to 
strongly induce apoptosis upon addition of an antibody against 
the FLAG-peptide used as a tag, thus suggesting that ligation 
of the CD 47 antigen with a divalent antibody would be required 
for apoptosis-inducing signaling. 

In xenograft experiments in which human myeloma cells 
were transplanted into mice, the Diabody showed an anti-tumor 
effect and prolonged the life of the mice. In contrast, the 
monomer showed little anti-tumor effect. 

In view of the foregoing, by using technologies for 
smaller antibody design, we succeeded in constructing an 
agonist antibody free from erythrocyte-agglutinating ability. 
In the future, such technologies will be applicable to various 
antigens . 
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Construction of an apoptosis-fnducing dlabody against CD47 that kills leukemic cell* 
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localization 
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